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Rezumat. Acneea vulgara este o afectiune dermatologica cronica
inflamatorie comund, cu impact psiho-social considerabil, care
afecteaza milioane de persoane la nivel global. Tratamentele topice
conventionale, cu continut de retinoizii si peroxid de benzoil, se
confrunta cu limitari semnificative, inclusiv biodisponibilitate
suboptimala si o incidenta ridicata a reactiilor adverse locale, cum ar fi
iritatia, eritemul si uscaciunea severa. Aceste dezavantaje compromit
aderenta pacientilor la tratament si eficacitatea generald. Progresele
recente in domeniul formularilor lipozomale si pe baza de gel, joaca un
rol  crucial in  Tmbunatdtirea administrarii  medicamentelor
dermatologice, a eficacitatii terapeutice si a respectarii tratamentului
de catre pacient. Formularile lipozomale au atras o atentie
considerabild in dermatologie datorita capacitatii lor de a incapsula atat
compusi hidrofilici, cat si lipofilici, permitand eliberarea controlata a
medicamentului si o penetrare imbunatatita a pielii. Cu toate acestea,
raman provocari precum complexitatea formularii si problemele de
stabilitate. in mod similar, formularile pe baz& de gel sunt utilizate pe
scara larga datoritd usurintei lor de aplicare, biocompatibilitatii si
capacitatii de a retine ingredientele active. Astfel, gelurile liposomale
reprezinta o solutie terapeutica eficienta, sigura si bine tolerata pentru
pacientii cu acnee vulgaris. Aceastda abordare nanotehnologica
imbunatateste indicele terapeutic si aderenta pacientului, marcand un
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pas important fnainte in optimizarea tratamentelor dermatologice
topice.

Cuvinte cheie: nanotehnologie, geluri lipozomale, pacient,
tratament, dermatologie.

Abstract. Acne wvulgaris is a common chronic inflammatory
dermatological condition with considerable psychosocial impact,
affecting millions of people globally. Conventional topical treatments,
containing retinoids and benzoyl peroxide, face significant limitations,
including suboptimal bioavailability and a high incidence of local
adverse reactions, such as irritation, erythema, and severe dryness.
These drawbacks compromise patient adherence to treatment and
overall efficacy. Recent advances in liposomal and gel-based
formulations play a crucial role in improving dermatological drug
delivery, therapeutic efficacy, and patient compliance. Liposomal
formulations have attracted considerable attention in dermatology due
to their ability to encapsulate both hydrophilic and lipophilic
compounds, allowing for controlled drug release and improved skin
penetration. However, challenges remain, such as formulation
complexity and stability issues. Similarly, gel-based formulations are
widely used due to their ease of application, biocompatibility and ability
to retain active ingredients. Thus, liposomal gels represent an effective,
safe and well-tolerated therapeutic solution for patients with acne
vulgaris. This nanotechnological approach improves the therapeutic
index and patient adherence, marking an important step forward in the
optimization of topical dermatological treatments.

AN SIS

Keywords: nanotechnology, liposomal gels, patient, treatment,
dermatology.

Introducere. Actualmente, bolile dermatologice reprezinta o
provocare semnificativa datorita naturii lor cronice, fiziopatologiei
complexe si necesitatii unor tratamente eficiente. Acneea vulgara, o
afectiune dermatologica inflamatorie cronica a unitatii pilosebacee,
este una dintre cele mai frecvente tulburari cutanate. Aceasta afecteaza
o proportie semnificativa a populatiei globale, in special adolescenti si
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adulti tineri. Etiopatogenia complexa a acneei implica o interactiune a
patru factori cheie: hipersecretia de sebum, hiperkeratinizarea
foliculara, colonizarea bacteriana de catre Cutibacterium (C) acnes
(anterior Propionibacterium (P) acnes) si inflamatia, figura 1 [21].

Glanda Acumulare de - Ruptura

[~ sebacee celule moarte Broliferaren = —Pustuld canalului— — Inflamatie
| p bacteriei | i /
si sebum [ folicular /

/{( . epicerma \ / "L,’ /
= Y . e

Figura 1. Etiopatologia acneei [21].

Derm

Tratamentul acneei vizeaza controlul acestor factori si include o
gama larga de optiuni, de la agenti topici (precum retinoizi, peroxid de
benzoil, acid azelaic, antibiotice) pana la terapii sistemice. Utilizarea
multor tratamente topice este adesea limitata de efectele secundare
locale, cum ar fi eritemul, uscaciunea severa, iritatia si senzatia de
arsurd. Aceste reactii adverse duc frecvent la o compliantd redusa a
pacientului si, implicit, la esec terapeutic. Dezvoltarea unor formulari
care sa maximizeze penetrarea ingredientelor active la locul de actiune
(foliculul pilos si glanda sebacee), minimizand in acelasi timp absorbtia
sistemica si iritatia la suprafata pielii ramane o provocare majora in
dermatoterapie.

Sistemele inovatoare de eliberare a medicamentelor, in special cele
bazate pe nanotehnologie, ofera solutii promitatoare pentru a depasi
aceste limitari. Lipozomii, vezicule compuse din straturi lipidice
concentrice similare membranelor celulare, au aparut ca vehicule
extrem de eficiente pentru aplicarea topica. Acestea sunt vezicule
fosfolipidice, biocompatibile, iar datorita naturii lor amfifile, lipozomii
pot incapsula o varietate larga de substante active, atat hidrosolubile,
cat si liposolubile, figura 2 [20].

Avantajul de baza al lipozomilor in tratamentul acneei consta in
capacitatea lor unica de a interactiona si de a fuziona cu stratul cornos
al pielii. Aceasta interactiune faciliteaza o penetrare crescutd si
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controlata a ingredientelor active direct catre foliculii pilosi, structuri
care actioneaza adesea ca microrezervoare pentru aceste vezicule. \
Formularea lipozomilor in baze de gel (geluri lipozomale sau emulgeluri) \
combina beneficiile sistemului vesicular cu proprietatile reologice si de \
aderentd superioare ale hidrogelurilor. Textura placuta, non-grasa a
gelurilor lipozomale imbunatateste acceptarea cosmetica si complianta
pacientului. Astfel studiile bibliografice demonstraza ca, dezvoltarea si
formularea gelurilor lipozomale ca formuldri avansate in gestionarea
acneei, pot Tmbunatati indicele terapeutic si pot reduce reactiile
adverse in comparatie cu formularile clasice.

o

‘ —— Hydrophilic Head Num.?”

—— Hydrophebic Tail

Figura 2. Structura lipozomilor [20].

Scopul lucrarii. Analiza eficacitatii si beneficiile utilizarii gelurilor
lipozomale ca o abordare terapeutica inovatoare si superioara in
comparatie cu tratamentele topice conventionale pentru tratamentul
acneei vulgara.

Material si metode. Sinteza datelor din studii clinice si in vitro care
caracterizeaza eficacitatea si siguranta gelurilor lipozomale, abordand o
strategie de cercetare bibliografica sistematica utilizand baze de date
internationale precum: PubMed, Scopus si Web of Science.

Rezultate. Formularile lipozomale optimizate au, in general, o
dimensiune medie a particulelor de 100-200 nm si o eficienta ridicata
de incapsulare a ingredientelor active (adesea peste 85-90%). Datorita
dimensiunilor mici si compozitiei lipidice similare membranelor

17I




MATERIAELELE CONFERINTEI

celulare, lipozomii penetreaza eficient stratul cornos si livreaza
ingredientul activ direct catre foliculul pilosebaceu, tinta principala a
tratamentului antiacneic. Incapsularea asigurd o eliberare sustinut3 a
medicamentului pe o perioada extinsa (de exemplu, 24 de ore),
mentindnd o concentratie terapeutica eficienta la nivel local,
minimizand in acelasi timp absorbtia sistemica. Rezultatele studiilor
clinice, arata o eficacitate terapeutica semnificativ imbunatatita a
gelurilor lipozomale in comparatie cu formularile non-lipozomale
(creme sau geluri simple) [2, 4, 6].

Un studiu care a utilizat tretinoina Tncapsulata n lipozomi a aratat o
imbunatatire de aproximativ 1,5 ori a eficacitatii medicamentului.
Reducerea procentualda medie a leziunilor comedonale a crescut de la
62,36% (pentru gelul simplu) la 94,17% (pentru gelul lipozomal).
Eficacitatea sporita se datoreaza capacitatii lipozomilor de a administra
doze optime de medicament direct la locul inflamatiei, cum ar fi foliculii
afectati de C. acnes, optimizand astfel indicele terapeutic [1, 18].

Un aspect critic al tratamentelor topice conventionale este asocierea
cu efecte secundare locale (uscaciune, iritatie, eritem, senzatie de
arsurd), ceea ce duce adesea la o reducere a respectarii tratamentului
de catre pacient. Studiile confirma faptul ca, gelurile lipozomale reduc
considerabil aceste reactii adverse. De exemplu, eritemul si iritatia
asociate cu utilizarea gelului simplu de tretinoina au fost considerabil
diminuate prin utilizarea formularii lipozomale [1, 2, 13]. Vehiculul
lipozomal, fiind non-comedogenic si avand o compozitie
biocompatibila, protejeaza suprafata pielii, actiondnd ca un agent
hidratant si reducand expunerea directd a epidermei la ingredientul
activ concentrat.

Rezultatele studiului bibliografic, demonstreaza ca tehnologia
lipozomala este o strategie promitatoare si eficientda in gestionarea
acneei vulgare. Abordarea nanotehnologica rezolva problemele majore
legate de biodisponibilitatea redusa si toleranta cutanata scazuta,
oferind o alternativa superioara terapiilor standard [4, 5].

Tot odata, rezultatele studiilor de penetrare a pielii (folosind tehnici
avansate de imagistica) arata ca lipozomii nu numai ca patrund mai
adanc in piele, ci se acumuleaza si preferential in interiorul foliculilor
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pilosebacei. Aceasta inseamna ca ingredientul activ ajunge acolo unde
trebuie sa actioneze impotriva C. acnes si a inflamatiei [14,15].

Alte studii stiintifice, s-au concentrat pe combinarea a doua ingrediente
active complementare (de exemplu, un antibiotic precum clindamicina si
un retinoid precum tretinoina) in aceeasi formulare lipozomala. Rezultatele,
aratda ca aceste formuldri combinate pot oferi rezultate superioare in
comparatie cu utilizarea ingredientelor separat sau in formulari non-
lipozomale [1,19]. De exemplu, eficacitatea unui gel lipozomal care
combina clindamicina si tretinoina poate depasi semnificativ eficacitatea
fiecarui ingredient administrat individual, tabelul 1.

Tabelul 1. Componentele de baza ale formularii lipozomale.

Concentratie/

Ingredient . Rol
g cantitate
Faza lipozomala
D e - Substante active incapsulate
Tretinoina, clindamicind 0,025% — 0,05% R e P .
in faza lipidica a liposomilor
Cantitate suficienta Solventi pentru dizolvarea
Cloroform / Metanol . ) ’ p .
(evaporati ulterior) lipidelor

Faza apoasa si de gelifiere

Apa purificata (sau
solutie tampon pH 6,0)

Faza apoasa de hidratare si

g.s. ad 100,0 vehicul

Un rezultat important, in special in cazul antibioticelor topice (cum
ar fi clindamicina), este ca eliberarea controlata si mentinerea unei
concentratii locale optime pot reduce riscul dezvoltarii rezistentei
bacteriene, o problema majora in tratamentele conventionale pe
termen lung. Pe langa tratarea leziunilor active, studiile arata ca, prin
reducerea inflamatiei si a efectului de regenerare celulara (in special
daca se utilizeaza ingrediente precum extractul de melc sau retinoizii
incapsulati), gelurile lipozomale pot contribui, de asemenea, la o
mbunatatire vizibila a cicatricilor post-acneice si la cresterea
elasticitatii pielii [1, 7, 9].

Din punct de vedere farmaceutic, s-a demonstrat ca formularile
lipozomale ofera o stabilitate sporitd ingredientelor active sensibile
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(cum ar fi retinoizii, care se degradeaza rapid la lumina si aer), asigurand
o eficacitate constanta pe durata de valabilitate a produsului, tabelul 2
[10, 16].

Tabelul 2. Rezultate si caracteristici ale gelurilor liposomale vs.
formule conventionale.

Caracteristica clinica

Eficacitate terapeutica

Forme conventionale
(gel, crema)

Moderata

Geluri lipozomale
(nanotehnologie)

general3 Superioara/imbunatatita

Limitata la stratul
superficial (Stratum
corneum)
~62% reducere medie
(Tretinoin simplu)
Frecvente (roseatd,
uscdciune, iritatie,
senzatie de arsurd)

Profunda si precisd (orientata

Penetrare cutanata . ] .
cdtre foliculul pilosebaceu)

~94% reducere medie
(Tretinoin liposomal)

Reducerea leziunilor (ex:
comedoane)

Semnificativ redusa (toleranta
cutanata ridicata)

Incidenta efectelor
adverse locale

Crescutd (concentrare la locul
de actiune)

Biodisponibilitate locala
a substantei active
Stabilitatea
ingredientelor active
(ex: Tretinoina)
Aderenta pacientului la
tratament

Suboptimala

imbunétatitd/protejaté in
interiorul lipozomilor

Sensibile la degradare
(lumina/aer)

Crescutd (datoritd tolerantei
bune)

Scdzuta (din cauza
efectelor adverse)

Din tabel, reiese ca, desi mecanismele de actiune sunt similare,
eficacitatea clinica si confortul pacientului sunt Timbunatatite
semnificativ prin utilizarea tehnologiei liposomale. Mecanismul de
actiune al formularilor lipozomale in tratamentul acneei se bazeaza pe
capacitatea lor de a actiona ca sisteme sofisticate de administrare a
medicamentelor, in principal prin administrare tintita catre unitatea
pilosebacee si eliberare controlatd a medicamentului, ceea ce sporeste
eficacitatea si minimizeaza efectele secundare in comparatie cu
formularile conventionale.

Astfel, compozitia fosfolipidica a lipozomilor imita straturile lipidice
naturale ale stratului cornos (stratul exterior) al pielii. Aceasta
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similaritate 1i ajuta sa interactioneze cu lipidele naturale ale pielii,

sporind penetrarea ingredientelor active incapsulate in straturile mai \
profunde ale epidermei si dermului, mentinand in acelasi timp functia \
de barierd a pielii [20]. \

Lipozomii actioneaza ca un rezervor pentru medicament.
Ingredientul activ este eliberat treptat in timp (de exemplu, o eliberare
sustinuta pe parcursul a 24 de ore), ceea ce mentine un nivel terapeutic
constant in zona afectata. Aceastda concentratie locala maximizeaza
efectul terapeutic (reducerea leziunilor inflamatorii si non-inflamatorii)
in comparatie cu aplicarea substantelor active in vehicule standard.
Aceasta actiune sustinuta reduce necesitatea aplicarii frecvente si
contribuie la un rezultat mai eficient. Prin fincapsularea unor
medicamente puternice, cum ar fi tretinoina sau peroxidul de benzoil,
purtatorul lipozomal minimizeaza contactul direct si iritant al
medicamentului concentrat cu suprafata epidermei. [1,20]. Acest lucru
imbunatateste semnificativ tolerabilitatea pielii si respectarea
tratamentului de catre pacient, deoarece efectele secundare frecvente,
cum ar fi uscaciunea, roseata (eritemul) si descuamarea, sunt reduse.
Natura biocompatibild a lipozomilor protejeaza bariera cutanata,
ducand la o aderenta crescuta a pacientului la tratamentul pe termen
lung necesar pentru gestionarea acneei cronice [12,17].

Tncapsularea lipozomalad protejeazd medicamentele antiacneice
sensibile de degradare (de exemplu, expunerea la lumina si oxigen
poate degrada rapid retinoizii). Aceasta stabilitate asigura o potenta
constanta a produsului pe toata durata de valabilitate si in timpul
utilizarii. Tn cazul unor substante incapsulate, cum ar fi acidul lauric,
lipozomii se pot contopi direct cu membranele bacteriene ale C. acnes,
eliberand eficient o doza mare, localizata de agent antimicrobian si
distrugand bacteriile prin perturbarea structurii acestora. In esent§,
formularea lipozomala functioneaza prin crearea unui sistem de
administrare tintit, cu eficacitate ridicata si iritatii reduse, care
abordeaza direct multiplele cauze subiacente ale acneei.

Tn urma studiilor bibliografice realizate, se poate de constatat c3,
gelurile lipozomale reprezinta o abordare terapeutica superioara si
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inovatoare in gestionarea acneei vulgare, abordand cu succes limitarile
asociate cu formularile topice conventionale [3, 10, 11].

Concluzii. Integrarea tehnologiilor lipozomale si pe baza de gel ofera
o strategie promitatoare pentru a depasi provocarile actuale si a
optimiza administrarea medicamentelor dermatologice. Aceasta
analiza exploreaza atat terapiile bine stabilite, cat si inovatiile recente,
oferind o imagine de ansamblu cuprinzatoare a aplicatiilor lor in
tratamentul afectiunilor dermatologice prevalente. Rezultatele clinice
si in vitro sustin puternic utilizarea nanotehnologiei in dermatologie.
Gelurile lipozomale nu numai ca imbunatatesc tratamentele existente
(prin stabilizarea ingredientelor sensibile), dar deschid si calea pentru
dezvoltarea unor formuldri combinate sinergice, care ar putea aborda
simultan multiple mecanisme patogene in cazul acneei. Astfel,
adoptarea gelurilor lipozomale in practica medicala oferda o solutie
eficientd, sigura si bine tolerata pentru pacientii, marcand un pas
important in optimizarea tratamentelor dermatologice topice.

MULTUMIRI. Studiul a fost finantat din cadrul proiectului national cu
cifrul 25.80012.8007.06TC, al Agentiei Nationale de Dezvoltare si
Cercetare, Republica Moldova.
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Abstract. Hidrogelurile sunt geluri hidrofile caracterizate printr-o
structura reticulata, care le permite sa absoarba cantitati mari de apa
fara a se dizolva. Proprietatile lor unice precum consistenta moale,
capacitatea de raspuns la stimuli si retentia de apa, le fac materiale
valoroase cu potential de utilizare variat. Progresele recente in
domeniul hidrogelurilor pe baza de polimeri cu grupari hidrofile (NH,,
COOH, OH), au introdus metodologii si aplicatii inovatoare care
contribuie la eficacitatea, siguranta si complianta pacientilor in
utilizarea noilor sisteme de eliberare a medicamentelor. Aceste inovatii
includ o gama larga de posibilitati, precum dezvoltarea sistemelor
inteligente de la administrare controlatd la biosenzori implantabili. in
ansamblu, versatilitatea si proprietatile unice ale hidrogelurilor
polimerice le transforma intr-un domeniu esential de cercetare, avand
implicatii semnificative pentru imbunatatirea rezultatelor terapeutice
in diverse afectiuni medicale. Explorarea continua a acestor materiale
va conduce, probabil, la aplicatii si mai inovatoare, consolidand rolul lor
in biomedicina moderna.

Cuvinte cheie: hidrogel, tehnologie, polimeri, polizaharide, metode
de reticulare.

Summary. Hydrogels are hydrophilic gels characterized by a cross-
linked structure, which allows them to absorb large amounts of water
without dissolving. Their unique properties such as soft consistency,
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responsiveness to stimuli and water retention, make them valuable
materials with a wide range of potential uses. Recent advances in the
field of hydrogels based on polymers with hydrophilic groups (NH,,
COOH, OH), have introduced innovative methodologies and
applications that contribute to the efficacy, safety and patient
compliance in drug delivery systems. These innovations include a wide
range of possibilities, as well as the development of intelligent delivery
systems to implantable biosensors. Overall, the versatility and unique
properties of hydrogels make them an essential area of research in drug
delivery systems, with significant implications for the polymerization of
therapeutic outcomes in various medical conditions. Continued
exploration of these materials will likely lead to even more innovative
applications, strengthening their role in modern biomedicine.

Key words: hydrogel, technology, polymers, polysaccharides,
crosslinking methods.

Introducere. Termenul hidrogel isi are originile in anul 1894, cand a
fost utilizat pentru prima data pentru a desemna un tip de coloid
obtinut din anumite sdruri anorganice. Tn prezent, semnificatia
conceptului s-a distantat considerabil de acceptiunea sa initiala. Primul
hidrogel raportat in literatura de specialitate, utilizat in 1949 pentru
implanturi biomedicale, a fost Ivalon, un alcool polivinilic reticulat cu
formaldehida. Ulterior, Tn anul 1960, a fost introdus
polihidroxietilmetacrilatul, eveniment care a marcat nceputul unei
extinse proliferari a hidrogelurilor pe piata materialelor biomedicale
[20]. Tn prezent hidrogelurile ocupd un rol central in biomedicing
datoritd capacitatii lor de a retine apa, biocompatibilitatii ridicate si
posibilitatii de adaptare structurald. Una dintre cele mai importante
aplicatii ale acestora este administrarea controlata a medicamentelor.
Prin formulari orale, transdermice sau injectabile, hidrogelurile permit
eliberarea treptata si precisa a substantelor active, optimizand
eficacitatea terapeutica si reducand efectele adverse [14]. Cercetatorii
Kamaci & Kaya au elaborate hidrogeluri hibride biodegradabile pe baza
de chitosan si poliuretan cu azometina, pentru eliberarea controlata a
5-fluorouracilului, demonstrand o capacitate de eliberare de
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aproximativ 50% si potential pentru aplicatii terapeutice [12]. De
asemenea, Ali A. et al au creat un hidrogel inteligent cu eliberare
sustinuta, formulat sub forma de comprimat, utilizand polizaharide
naturale din semintele de Salvia spinosa L. Proprietatile sale
dependente de pH si sensibilitatea la saruri au permis eliberarea
controlata a teofilinei (aprox. <80%) in conditii similare tractului
gastrointestinal, indicand un potential promitdtor pentru administrare
tintita si prelungita a medicamentelor [3]. Sunt raportate studii ale
eficientii hidrogelurilor in aplicatii trasdermice, formulate pe baza de
carboximetil chitosan-peptida de fibroina de matase/pullulan oxidat,
sulfat de condroitina grefat cu poliacrilamida, diacrilamida de polietilen
glycol, s.a. [2].

Un alt domeniu in care hidrogelurile sunt intens cercetate si utilizate
este vindecarea ranilor, ce reprezintd un proces complex cu patru faze:
hemostaza, in care trombocitele se activeaza pentru a preveni
pierderea de sange; inflamatia, caracterizata prin sosirea monocitelor si
neutrofilelor; proliferarea, care include formarea tesuturilor si
revascularizarea; si remodelarea, in care noul tesut se maturizeaza.
Factori precum stresul oxidativ si inflamatia excesiva pot incetini
vindecarea, ceea ce face esentiala mentinerea unui mediu curat si umed
[5,10]. Pansamentele pentru rani joaca un rol vital prin protejarea plagii
de contaminantii externi, mentinerea umiditatii, asigurarea izolatiei
termice si permiterea schimbului de gaze, toate acestea contribuind la
o vindecare eficienta. Hidrogelurile, datorita capacitatii lor de a mentine
un mediu umed, racoros si protejat, sunt folosite in pansamente
moderne, in care pot fi incorporate agenti antimicrobieni sau molecule
bioactive care accelereaza regenerarea tisulara. Deoarece nu contin
fibre, nu se lipesc de tesutul deteriorat si nu provoaca iritatii [9,15].

Tn ingineria tisulard, hidrogelurile functioneazi ca schele (eng.
scaffolds) pentru regenerarea diferitelor tipuri de tesuturi, inclusiv 0sos,
cartilaginos, cardiac sau nervos. Din datele literaturii, se utilizeaza
micromatrice 3D hidrofile cu doua structuri solide principale: fibre de
colagen si filamente de proteoglican [7]. Structura lor poroasa si
flexibila permite colonizarea celulara, proliferarea si diferentierea, ceea
ce le transforma in suporturi esentiale pentru terapiile regenerative. De
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asemenea, hidrogelurile se regdsesc in diverse tipuri de implanturi
medicale. Sunt utilizate ca agenti de lubrifiere la nivelul articulatiilor, ca
filme antimicrobiene pentru stenturi sau ca bariere protectoare in
timpul radioterapiei, reducand iradierea tesuturilor sanatoase. Si
domeniul oftalmologic beneficiaza de proprietatile hidrogelurilor,
acestea fiind utilizate la fabricarea lentilelor de contact si a bandajelor
corneene, unde confortul, permeabilitatea si compatibilitatea cu
tesuturile oculare sunt esentiale. Tn medicina estetica, hidrogelurile au
capatat o importanta deosebita ca materiale de umplere dermica.
Acestea sunt folosite pentru corectii faciale, remodelare sau
reconstructie, oferind rezultate naturale datorita texturii lor moi si
similare cu structurile biologice [4,11]. Prin diversitatea utilizarilor si
adaptabilitatea lor remarcabild, hidrogelurile continua sa reprezinte
una dintre cele mai promitdtoare clase de materiale in biomedicina
moderna.

Astfel, scopul cercetarii a constat Tn studiul literaturii de specialitate
privind hidrogelurile, tehnologia de formulare a acestora si identificarea
aplicatiilor lor practice actuale, incluzand analiza metodelor de
preparare si explorarea aplicatiilor functionale moderne ale
hidrogelurilor, de la administrarea controlata a medicamentelor pana la
ingineria tisulara.

Materiale si metode. Pentru realizarea studiului au fost analizate
rapoarte tehnice, ghiduri practice si literatura stiintifica disponibila n
baze de date internationale precum Scopus, Google Scholar, PubMed,
NNI, Frontiers Media, MDPI si Walter de Gruyter. Sursele au fost
selectate pe baza relevantei si a calitatii stiintifice, fiind incluse
majoritar publicatii din ultimul deceniu (2014-2025), evaluate peer-
review si axate pe compozitia, formularea, aplicatiile medicale si
biocompatibilitatea hidrogelurilor. Au fost excluse materialele fara
fundament stiintific sau fard informatii metodologice adecvate. in
cadrul procesului de cautare au fost utilizate cuvinte-cheie specifice
tematicii investigate.

Rezultate. Hidrogelurile sunt retele polimerice hidrofile,
tridimensionale si reticulate, capabile sa absoarba si sa retina apa sau
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fluide biologice de aproximativ 10-20 de ori din greutatea lor initiala.
Capacitatea de absorbtie a lichidelor se datoreaza prezentei gruparilor \
hidrofile, cum ar fi —OH, —CONH, -CONH,, —COOH si —SOszH [17]. \
Moleculele de apa sunt atrase de lanturile polimerice de pe suprafata \
gelului atunci cand acesta este expus la o solutie apoasa, initiind un
proces de absorbtie in mai multe etape. Lanturile polimerice
acumuleaza sarcini negative ca urmare a solvatarii si disocierii
grupurilor functionale, cum ar fi gruparile carboxil. O absorbtie mai
mare a apei este posibild ca urmare a separarii lanturilor din cauza
acestei repulsii de sarcind. Tn plus, oxigenul gruparilor carboxil si
protonii apei formeaza legaturi de hidrogen, ceea ce stabilizeaza
structura hidrogelului umflat. Atunci cand sunt expuse la solutii apoase,
structura polimerica a hidrogelurilor formeaza grupari cationice sau
anionice, ceea ce le permite sa absoarba volume mari de apa. Acest
lucru face ca lanturile sa se intinda si sa se respinga reciproc, ceea ce
faciliteaza difuzia apei in reteaua de hidrogel. Contraionii produsi n
timpul disocierii gruparilor functionale influenteaza diferentele de
presiune osmotica, care controleaza umflarea si eliberarea de apa.
Gruparile hidrofile Tmbunatatesc absorbtia, dar tipul de grupari
functionale, gradul de reticulare si continutul de ioni influenteaza
capacitatea hidrogelului de a absorbi apa. Hidrogelurile absorb eficient
apa prin crearea de clustere incarcate care promoveaza umflarea si
difuzia, controlate fiind de variatiile presiunii osmotice.
Tn general, cantitatea de mediu apos incorporata intr-un hidrogel se
determina gravimetric si se exprima ca hidratare fractionata (W) sau ca
raport de umflare (r):

W = (Wi—wo) /w1 sau  r=(wi— Wwo)/wWo
unde: w1 si wo sunt greutatile gelurilor umflate si respectiv uscate.
De asemenea, cantitatea de apa absorbita de un polimer poate fi
descrisa prin umflarea la echilibru ca fiind gradul maxim de umflare a
polimerului [13].

Hidrogelurile pot fi clasificate in doua categorii distincte, in functie
de natura lor: hidrogeluri naturale si hidrogeluri sintetice. Hidrogelurile
naturale includ colagen, fibrina, acid hialuronic, matrigel si polizaharide
cum ar fi chitosanul si fibrele de chitosan, derivati de celuloza si alginati.
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Acestea raman cele mai fiziologice hidrogeluri, fiind componente ale
matricei extracelulare in vivo. Hidrogelurile sintetice, cum ar fi
diacrilatul de poli(etilen glicol), poliacrilamida si alcoolul polivinilic, sunt
apreciate pentru reproductibilitatea si proprietatile lor reglabile, ceea
ce le face ideale pentru o gama larga de aplicatii biomedicale. De
asemenea hidrogelurile pot fi clasificate in functie de principiul de
preparare, de caracterul ionic, de tipul de reticulare si de
comportamentul lor de raspuns (figura 1):

Hidrogel

Preparare Sarcina lonica Sursa ! Reticulare Raspuns

| | |
Preparare Cationica Naturald Reticulare Chimico-
| | Fizica Rezistent

. S TE R | |
Eospolimer Nonsicnics Slntetics Reticulare Biochimico-
' Chimica Rezistent

Anionica Hibrida |
Fizico-
Rezistent

Figura 1. Clasificarea hidrogelurilor [6].

Hidrogelurile pot fi preparate folosind doua metode principale:
reticulare fizica si reticulare chimica. Aceste metode au ca rezultat
hidrogeluri cu proprietati diferite, datorita naturii legaturilor reticulate
dintre lanturile polimerice (figura 2):

Reticularea implica formarea de legaturi chimice intre lanturile
polimerice, crednd o structura de retea tridimensionald. Aceasta retea
imbunatateste proprietatile mecanice, stabilitatea si alte caracteristici
dorite ale materialului polimeric. Reactii precum cele dintre o grupare
amina si un acid carboxilic, reactia izocianatilor cu grupari OH/NH; sau
formarea bazelor Schiff pot fi utilizate pentru a identifica legaturile
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covalente dintre lanturile polimerice. Reticularea este un proces
esential care poate fi controlat si modificat intentionat folosind radiatii
ionizante, utilizate pentru a initia polimerizarea monomerilor si a crea
lanturi polimerice lungi. Controlul procesului de reticulare cu radiatii
ionizante se poate realiza prin manipularea diferitilor parametri in
timpul expunerii, cum ar fi timpul de expunere la radiatii, frecventa,
temperatura si presiune. Aceste radiatii au suficienta energie pentru a
rupe legaturile chimice si a initia procesele de polimerizare sau
reticulare [1, 18].

A B
Physical Crosslinking Chemical Crosslinking

@ Covalent Bond
«=» Hydrogen Bond

Figura 2. Reprezentare schematica a tipurilor de reticulare intr-un
hydrogel: a) preparat prin reticulare fizica; b) preparat prin reticulare
chimica [19].

n general, hidrogelurile obtinute prin polimerizare in masé prezintd
o structura fragila. Pentru a le Tmbunatati proprietatile mecanice,
acestea pot fi grefate pe un suport solid mai rigid si ulterior acoperite.
Procedeul presupune generarea de radicali liberi pe suprafata
suportului, urmata de polimerizarea monomerilor direct pe aceasta,
rezultand lanturi polimerice legate covalent de substrat.

Caracterizarea unui hidrogel implica evaluarea mai multor
proprietati fizice, chimice si functionale relevante pentru utilizarea sa
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farmaceuticd si biomedical3. Tn primul rand, aspectul si omogenitatea
sunt analizate prin examinare vizuala, urmarindu-se culoarea, claritatea
si absenta oricirei separari de faza. In acelasi timp, hidrogelul este
verificat pentru granulozitate, prin identificarea eventualelor particule
vizibile care ar indica o formulare neuniforma. Lavabilitatea reprezinta
o altd caracteristica importanta si este evaluata prin observarea
modului in care hidrogelul poate fi indepartat de pe piele folosind doar
apa, apreciindu-se atat usurinta procesului, cat si cantitatea de produs
care ramane pe suprafata. Extrudabilitatea este testatda prin
introducerea hidrogelului in tuburi de aluminiu sau de metal si prin
aprecierea usurintei cu care formularea poate fi stoarsa din recipient.
Determinarea pH-ului, a vascozitatii, tensibilitatii, puritatii, capacitatii
de incarcare si stabilitatii hidrogelurilor sunt cerinte farmacopeice de
baza pentru utilizarea lor versatila in biomedicina.

Hidrogelurile datorita biocompatibilitatii si capacitatii de eliberare
controlatd, pot transporta medicamente, antigene sau celule, oferind
terapii mai eficiente si mai bine tolerate. Hidrogelurile sunt explorate ca
sisteme de livrare pentru vaccinuri datorita stabilitatii ridicate, eliberarii
controlate si stimularii eficiente a raspunsului imun. Hidrogelurile pe
baza de peptide pot transporta ADN pentru vaccinuri HIV, iar sistemele
injectabile cu microace, nanoparticule integrate in matrice hidrogelica
sau hidrogeli termoresponsivi sunt evaluate pentru vaccinuri anticancer
sau mRNA, inclusiv pentru COVID-19. De exemplu produsul clinic
DepoCyte®, ce prezintd un nanocompozit hidrogel-lipozomal, este
aprobat pentru pacientii cu meningita limfomatoasa.

Hidrogelurile injectabile permit administrarea controlata de
medicamente, gene sau celule pentru regenerarea 0soasa,
cartilaginoasa sau cardiaca. Sunt studiate hidrogelurile in regenerarea
cardiacd, care ar oferi o alternativa minim invaziva la transplant sau
implanturi mecanice. Acestea sustin celulele, elibereaza factori de
crestere si pot imbunatati functia miocardica dupa infarct. Hidrogelurile
injectabile pe baza de proteine sau polimeri sintetici au demonstrat
efecte benefice in modele preclinice, reducand deteriorarea tisulara si
stimuland regenerarea. Exemple notabile includ hidrogeli termoreactivi
pentru eliberarea BMP-2 in regenerarea osoasa, sau hidrogeli pe baza
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de dextran/hialuronat pentru repararea cartilajului. In medicina
esteticd, diverse geluri injectabile pe baza de hidrogel, precum Aquamid
(hidrogel de poliacrilamida), Juvederm” si Restylane® (formulri cu acid
hialuronic) sau Artefill (gel cu microsfere de polimetil metacrilat), sunt
utilizate pentru augmentarea volumului, corectia conturului facial si
ameliorarea pliurilor si ridurilor, datorita biocompatibilitatii si
capacitatii lor de integrare 1n tesuturile moi.

Hidrogelurile sunt utilizate in medicind dentard pentru tratamentul
cariilor, parodontitelor si infectiilor pulpare, datorita proprietatilor
antibacteriene, porozitatii si capacitatii de a elibera medicamente.
Formularile moderne pot integra nanoparticule antimicrobiene si pot
favoriza regenerarea tesuturilor dentare. Existd produse comerciale
precum Gengigel®, Epi-Guard® sau SiccaGel® cu rol antiinflamator si
reparativ.

Hidrogelurile de ultima generatie se aplica in vindecarea ranilor, mentin
un mediu umed, absorb exsudatele si pot transporta agenti antimicrobieni.
Structura lor 3D favorizeaza migratia celulara si regenerarea tisulara.
Produse precum Aquacel®, Intrasite Gel” si Hydrocol® sunt folosite clinic,
iar pansamentele ,smart” integrate cu senzori permit monitorizarea
ranilor in timp real.

Hidrogelurile in oftalmologie imbunatatesc retentia medicamentelor si
reduc necesitatea administrarii frecvente. Hidrogelurile in situ pe baza de
chitosan si amidon dialdehidic permit gelificarea pe suprafata oculara si
eliberarea  prelungita, inclusiv pentru corticosteroizi precum
betametazona. Exemple comerciale sunt Dextenza® si Oculentis Hydragel.

Hidrogelurile vaginale, sensibile la pH sau temperatura, ofera eliberare
prelungita si absorbtie superioara pentru tratamentul infectiilor sau
administrarea hormonald (ex. VivaGel®, Crinone®, BrachyGel). Formul&rile
injectabile, cu utilizarea de 4sPLGA-mPEG co-polimeri, sunt cercetate
pentru contraceptie si terapie locala cu eliberare prelungita.

In industria cosmeticd contemporand, hidrogelurile cunosc o
expansiune semnificativa, fiind tot mai frecvent integrate in formulari
destinate hidratarii intensive, eliberarii controlate a ingredientelor
active si optimizarii performantei produselor de ingrijire a pielii.
Biopolimerii precum colagenul, acidul hialuronic, chitozanul, alginatul si
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alte polizaharide sunt utilizate pentru formularea mastilor faciale,
cremelor cu efect anti-aging, sistemelor de eliberare controlatd a
ingredientelor active, precum si diverselor patch-uri cosmetice (de ex.
Lubrajel®, Shiseido, Neutrogena, Mediheal, Biodance). Aceste materiale
sunt preferate datoritda capacitatii lor superioare de hidratare si
nivelului ridicat de biocompatibilitate.

Concluzii. Hidrogelurile constituie o forma farmaceutica avansata si
polifunctionala, datorita proprietatilor lor fizico-chimice distincte,
precum continutul ridicat de apa, biocompatibilitatea intrinseca si
capacitatea de a asigura eliberarea controlata a substantelor active.
Prepararea eficienta a acestor sisteme necesita o selectie riguroasa a
polimerilor, a agentilor de reticulare si a tehnicilor de obtinere, fie prin
reticulare fizici, fie prin mijloace chimice. Tn egald md&surs,
implementarea unor proceduri stricte de control al calitatii incluzand
evaludri reologice, microbiologice si analize privind continutul in
substanta active, este indispensabila pentru obtinerea unor produse
sigure, stabile si conforme cu cerintele reglementare.

Prin capacitatea lor de a mentine un mediu umed, de a adera la
suprafata de aplicare si de a asigura o eliberare graduala si predictibila
a substantelor active, hidrogelurile s-au dovedit adecvate pentru un
spectru vast de aplicatii terapeutice, variind de la formulari oftalmice,
vaginale, rectale si gingivale pana la terapii minim invazive utilizate in
multiple domenii medicale. Caracteristicile lor functionale continua sa
favorizeze dezvoltarea unor sisteme terapeutice moderne, orientate
catre eficienta, siguranta si cresterea gradului de confort al pacientului.

MULTUMIRI. Studiul a fost finantat din cadrul proiectului national cu
cifrul 25.80012.8007.06TC, a Agentiei Nationale de Dezvoltare si
Cercetare, Republica Moldova.
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Introducere. Siguranta medicamentelor reprezinta una din
principalele preocupari ale sistemelor de sanatate. Orice medicament
poate fi insotit de reactii adverse. Activitatile de farmacovigilenta fi
revin in mod direct producatorului, deoarece este responsabilul
esential de monitorizarea reactiilor adverse si de actualizarea
informatiei privind utilizarea corecta a medicamentului. Detinatorul
autorizatiei de punere pe piata trebuie sa mentina un sistem intern bine
organizat, prin intermediul cdruia sa colecteze date relevante, sa le
analizeze si sa intervina rapid atunci cand apar noi riscuri sau modificari
in profilul de siguranta.

Scopul lucrarii. Evidentierea rolului producatorului de medicamente
in asigurarea sigurantei pacientilor prin implementarea si mentinerea
unui sistem eficient de farmacovigilenta.

Material si metode. Materialele cercetarii includ: acte legislativ-
normative ce reglementeaza farmacovigilenta din Republica Moldova,
proceduri interne privind colectarea, evaluarea si raportarea reactiilor
adverse, notificari furnizate de autoritatile nationale.

Rezultate. Producatorii de medicamente au responsabilitati
complexe, dispun de sisteme interne bine structurate pentru colectarea
si evaluarea reactiilor adverse. O functionare continua este datorata
elaborarii si respectarii procedurilor operationale standard si prezenta
persoanei responsabile calificate. Datele analizate, arata ca
producatorii reusesc sa colecteze informatii din surse de literatura,
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rezultate ale studiilor clinice, raportari ale reactiilor adverse. De
asemenea, exista o colaborare eficienta intre producatori si autoritatile
de reglementare prin actualizarea continua a Rapoartelor periodice de
sigurantd, ce conduc la monitorizarea profilului de risc-beneficiu al
medicamentelor. Examinarea documentelor de siguranta au aratat ca
producatorii intocmesc Planuri de Management al Riscului,
demonstrand eficienta in aplicarea masurilor de minimizare
(actualizarea Prospectului si Rezumatului Caracteristicilor Produsului),
precum si elaborarea materialelor informativ-educationale pentru
pacienti.

AN SIS

Concluzii. Rolul producatorului de medicamente in farmacovigilenta
este esential, complex, permanent pentru utilizarea sigura si eficienta a
medicamentelor, astfel contribuind in mod direct la protejarea sanatatii
publice.

Cuvinte cheie: producator de medicamente, farmacovigilenta,
reactii adverse, siguranta medicamentului, gestionarea riscurilor, profil
risc-beneficiu.
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Introduction. The safety of medicines is one of the main concerns of
health systems. Any medicine can be accompanied by adverse
reactions. Pharmacovigilance activities are directly the responsibility of
the manufacturer, as it is the main responsible for monitoring adverse
reactions and updating information on the correct use of the medicine.
The marketing authorisation holder must maintain a well-organised

39I



mailto:nastasevelina19@gmail.com

MATERIAELELE CONFERINTEI

internal system through which to collect relevant data, analyse them
and intervene rapidly when new risks or changes in the safety profile
arise.

Aim of the study. Highlighting the role of the drug manufacturer in
ensuring patient safety by implementing and maintaining an effective
pharmacovigilance system.

Material and methods. The research materials include: legislative
and regulatory acts regulating pharmacovigilance in the Republic of
Moldova, internal procedures regarding the collection, evaluation and
reporting of adverse reactions, notifications provided by national
authorities.

Results. Drug manufacturers have complex responsibilities, they
have well-structured internal systems for collecting and evaluating
adverse reactions. Continuous operation is due to the development and
compliance with standard operating procedures and the presence of a
qualified responsible person. The analyzed data show that
manufacturers manage to collect information from literature sources,
clinical trial results, adverse reaction reports. There is also effective
collaboration between manufacturers and regulatory authorities
through the continuous updating of Periodic Safety Reports, which lead
to the monitoring of the risk-benefit profile of drugs. The examination
of safety documents showed that manufacturers draw up Risk
Management Plans, demonstrating efficiency in the application of
minimization measures (updating the Prospectus and Summary of
Product Characteristics), as well as the development of informative-
educational materials for patients.

Conclusions. The role of the drug manufacturer in
pharmacovigilance is essential, complex, and ongoing for the safe and
effective use of medicines, thus directly contributing to the protection
of public health.

Key words: drug manufacturer, pharmacovigilance, adverse
reactions, drug safety, risk management, risk-benefit profile
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Introducere. Farmacia comunitard constituie unul dintre cele mai
accesibile verigi ale sistemului national de san&tate. Tn Europa,
activitatea farmaciilor comunitare este reglementata prin standarde
clare, bazate pe principiile Bunei Practici Farmaceutice, elaborate de FIP
si sustinute de OMS. in Republica Moldova, conceptul de calitate in
serviciile farmaceutice se afla intr-un proces continuu de dezvoltare,
avand ca obiectiv armonizarea cu cerintele si recomandarile europene
privind  siguranta  pacientului, trasabilitatea produselor si
responsabilitatea profesionala.

Scopul lucrarii. Lucrarea a avut ca scop evaluarea gradului de
conformitate a regulamentelor interne ale 5 retele de farmacii
comunitare din Republica Moldova cu standardele nationale de calitate,
prin compararea cadrului legislativ national cu reglementarile si
standardele europene, in vederea identificarii gradului de aliniere si a
eventualelor diferente n aplicarea principiilor GPP.

Material si metode. Analiza s-a bazat pe surse bibliografice recente,
acte normative nationale privind activitatea farmaceutica si documente
oficiale europene referitoare la GPP. Au fost analizate principiile de
management al calitatii, mecanismele de certificare, control intern si
formare profesionald continua. Tn cadrul comparativ au fost examinate
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Directivele UE referitoare la calitatea serviciilor farmaceutice, modul de
implementare a auditului profesional si aplicarea standardelor de
evaluare a performantei.

Rezultate. Analiza teoretica a evidentiat ca, la nivel european,
sistemele de calitate sunt sustinute de politici coerente, monitorizare
externd periodicd si standarde de performantd uniformizate. Tn
Republica Moldova, desi legislatia nationala integreaza principiile GPP,
aplicarea lor rimane neuniforma intre retelele de farmacii. in timp ce
tarile UE promoveaza digitalizarea proceselor, raportarea transparenta
si obligativitatea instruirii continue, in Moldova aceste procese sunt
partial implementate, fara un mecanism national de evaluare
comparabil. De asemenea, sistemul european incurajeaza feedbackul
pacientilor si auditul extern ca instrumente de imbunatatire a calitatii,
aspecte mai putin dezvoltate in practica locala.

Concluzii. Teoretic, toate cele cinci retele de farmacii comunitare
dispun de regulamente interne, ordine administrative si persoane
responsabile pentru implementarea si supravegherea proceselor de
calitate. Cu toate acestea, compararea cadrului european si national a
demonstrat cd, desi Republica Moldova a preluat o parte dintre
principiile Bunei Practici Farmaceutice, exista diferente privind
aplicarea practica, controlul calitatii si formarea continua a
specialistilor. Pentru alinierea deplind la standardele europene, se
recomanda consolidarea sistemului de audit intern, dezvoltarea
indicatorilor de performanta si implementarea unui mecanism unitar de
evaluare a satisfactiei pacientilor.

Cuvinte cheie: servicii farmaceutice, calitate, buna practica de
farmacie, farmacii comunitare
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Introduction. Community pharmacy represents one of the most
accessible components of the national healthcare system. In Europe,
the activity of community pharmacies is regulated through clear
standards based on the principles of Good Pharmacy Practice,
developed by the FIP and supported by the WHO. In the Republic of
Moldova, the concept of quality in pharmaceutical services is in
continuous development, aiming to harmonize with European
requirements and recommendations regarding patient safety, product
traceability, and professional accountability.

Aim of the study. The purpose of this paper was to conduct a
theoretical analysis of the principles and mechanisms used to evaluate
the quality of pharmaceutical services within various community
pharmacy networks in the Republic of Moldova, by comparing the
national legislative framework with European regulations and
standards, in order to identify differences and opportunities for
alignment with international good practices.

Material and methods. The analysis was based on recent
bibliographic sources, national legal acts governing pharmaceutical
activity, and official European documents related to GPP. The study
examined quality management principles, certification mechanisms,
internal control, and continuous professional development. The
comparative framework included EU Directives on the quality of
pharmaceutical services, the implementation of professional audits,
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and the application of performance evaluation standards.

Results. The theoretical analysis highlighted that, at the European
level, quality systems are supported by coherent policies, regular
external monitoring, and harmonized performance standards. In the
Republic of Moldova, although national legislation integrates GPP
principles, their implementation remains uneven across pharmacy
networks. While EU countries promote process digitalization,
transparent reporting, and mandatory continuous education, in
Moldova these processes are only partially implemented, lacking a
comparable national evaluation mechanism. Moreover, the European
system encourages patient feedback and external audits as tools for
quality improvement elements that are less developed in local
pharmaceutical practice.

Conclusions. The comparison between the European and national
frameworks demonstrated that, although the Republic of Moldova has
adopted several principles of Good Pharmacy Practice, differences
persist in terms of practical implementation, quality control, and
continuous professional training. To achieve full alignment with
European standards, it is recommended to strengthen internal audit
systems, develop performance indicators, and implement a unified
mechanism for evaluating patient satisfaction. Promoting an
institutional culture focused on the patient, professional excellence,
and transparency will contribute to improving the quality of
pharmaceutical services in the Republic of Moldova.

Key words: pharmaceutical services, quality, Good Pharmacy
Practice, community pharmacies.
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Introducere. Industria farmaceutica joaca un rol central in asigurarea
sanatatii populatiei si in functionarea economiei mondiale. Prin
dezvoltarea si distribuirea de medicamente, acest sector influenteaza
nu doar calitatea vietii, speranta de viat3, ci si capacitatea sistemelor de
sanatate de a raspunde nevoilor populatiei. Totusi, activitatea
companiilor farmaceutice este adesea influentata de practici care
limiteaza competitia, ceea ce poate duce la cresterea preturilor,
reducerea accesului la medicamente si fincetinirea proceselor de
cercetare.

Scopul lucrarii. Analiza si evaluarea impactului politicilor
anticoncurentiale asupra pietei farmaceutice, prin identificarea
practicilor neconcurentiale, de asemenea, analiza reglementarile
existente la nivel international si national si formularea unor masuri de
prevenire si combatere a acestor practici.

Material si metode. Studiul a utilizat metode de cercetare teoretica
si aplicativa, incluzand analiza cadrului legislativ international si
national, precum si studii de caz (Asia-Africa-SUA, Euroregiune,
Romania, Republica Moldova), pentru a evidentia tipologii de practici
anticoncurentiale si interventii reglementare.

Rezultate. Analiza a scos in evidenta mai multe forme de
comportament care afecteaza concurenta. Printre acestea se numara
stabilirea comuna a preturilor, prin care companiile convin asupra unor
tarife, elimindnd competitia si mentinand costuri ridicate. De
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asemenea, firmele isi pot imparti pietele geografice sau categoriile de
produse, evitand astfel rivalitatea. Alte practici includ reducerea
intentionata a productiei, blocarea accesului altor firme pe piata,
folosirea pozitiei dominante pentru a impune conditii comerciale
dezavantajoase sau refuzul de a furniza produse esentiale. Un alt
exemplu este reprezentat de acordurile prin care companiile
producdtoare de medicamente originale platesc producatorii de
generice pentru a amana lansarea versiunilor mai accesibile. Mai multe
companii cunoscute la nivel mondial, precum Pfizer, Roche, Johnson &
Johnson si Sanofi, au fost implicate in investigatii si au fost sanctionate
pentru astfel de comportamente. De exemplu, Pfizer a fost acuzata de
cresterea nejustificata a pretului unui medicament in Marea Britanie.
Sanofi a fost investigata pentru excluderea producatorilor de generice
in Franta, iar Johnson & Johnson a fost sanctionata pentru acorduri de
intarziere a lansarii generice n Belgia si Olanda.

Concluzii. Exemplele analizate au aratat ca aceste practici duc la
cresterea costurilor, mentinerea artificiala a preturilor la un nivel
ridicat, reducerea accesului la medicamente si Intarzierea
disponibilitatii medicamentelor generice. De asemenea, se observa o
descurajare a initiativelor independente si o limitare a dezvoltarii de noi
medicamente.  Politicile  anticoncurentiale  afecteaza negativ
functionarea pietei farmaceutice, accesul echitabil la tratamente si
progresul terapeutic. in lipsa unor interventii clare, aceste practici pot
duce la inechitati in accesul la medicamente, cresterea cheltuielilor
publice pentru sanatate si aparitia unor pozitii dominante greu de
contestat. Este necesara consolidarea cadrului legislativ, armonizarea
reglementarilor internationale si promovarea transparentei si eticii Tn
activitatea companiilor farmaceutice.

Cuvinte cheie: concurentd, industrie farmaceutica, practici
anticoncurentiale, reglementare, acces la medicamente.
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Introduction. The pharmaceutical industry plays a central role in
ensuring the health of the population and the functioning of the global
economy. Through the development and distribution of medicines, this
sector influences not only quality of life and life expectancy, but also
the ability of health systems to respond to the needs of the population.
However, the activities of pharmaceutical companies are often
influenced by practices that limit competition, which can lead to higher
prices, reduced access to medicines, and slower research processes.

Aim of the study. To analyze and evaluate the impact of anti-
competitive policies on the pharmaceutical market by identifying anti-
competitive practices, as well as to analyze existing international and
national regulations and formulate measures to prevent and combat
these practices.

Material and methods. The study used theoretical and applied
research methods, including analysis of the international and national
legislative framework, as well as case studies (Asia-Africa-USA,
Euroregion, Romania, Republic of Moldova), to highlight types of anti-
competitive practices and regulatory interventions.

Results. The analysis highlighted several forms of behavior that
affect competition. These include joint price fixing, whereby companies
agree on tariffs, eliminating competition and maintaining high costs.
Companies may also divide geographical markets or product categories,
thus avoiding rivalry. Other practices include deliberately reducing
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production, blocking other companies' access to the market, using a
dominant position to impose disadvantageous commercial conditions,
or refusing to supply essential products. Another example is
agreements whereby companies producing original medicines pay
generic manufacturers to delay the launch of more affordable versions.
Several well-known global companies, such as Pfizer, Roche, Johnson &
Johnson, and Sanofi, have been investigated and sanctioned for such
behavior. For example, Pfizer was accused of unjustifiably increasing
the price of a drug in the United Kingdom. Sanofi was investigated for
excluding generic manufacturers in France, and Johnson & Johnson was
sanctioned for agreements to delay the launch of generics in Belgium
and the Netherlands.

Conclusions. The examples analyzed have shown that these
practices lead to increased costs, artificially high prices, reduced access
to medicines, and delayed availability of generic medicines. They also
discourage independent initiatives and limit the development of new
medicines. Anti-competitive policies negatively affect the functioning of
the pharmaceutical market, equitable access to treatment, and
therapeutic progress. In the absence of clear interventions, these
practices can lead to inequalities in access to medicines, increased
public health expenditure, and the emergence of dominant positions
that are difficult to challenge. It is necessary to strengthen the
legislative framework, harmonize international regulations, and
promote transparency and ethics in the activities of pharmaceutical
companies.

Key words: competition, pharmaceutical industry, anti-competitive
practices, regulation, access to medicines.
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Introducere. Marketingul digital a devenit in prezent o parte
integranta a strategiilor de marketing pentru majoritatea companiilor
din toate sectoarele economiei moderne, inclusiv companiile
farmaceutice de productie si de vanzare cu amanuntul. Inovatiile
tehnologice ii ajuta pe pacienti sa afle mai multe despre starea lor si le
permit sa preia controlul asupra sanatatii lor, in timp ce medicilor si
farmacistilor le ofera posibilitatea de a comunica eficient cu pacientii pe
tot parcursul procesului de tratament.

AN SIS

Scopul lucrarii: Investigarea si identificarea optiunilor de marketing
digital, relevantei promovarii suplimentelor nutritive si a vitaminelor in
randul populatiei in etapa actuala.

Material si metode. Lucrarea a investigat metodele de promovare a
serviciilor si bunurilor farmaceutice (suplimente nutritive) pe internet.
Subiectul studiului a fost impactul marketingului digital asupra
oportunitatilor de promovare a suplimentelor nutritive. Studiul a fost
realizat cu ajutorul sistemelor de regasire a informatiilor (Google) si al
platformelor Internet de cdutare electronica a publicatiilor stiintifice
(eLibrary, Google Scholar, CyberlLeninka, ResearchGate, Web of
Science) prin metoda analizei si interpretarii materialului.

Rezultate. S-a realizat un studiu intitulat ,,Cum sa promovam in mod
eficient suplimentele alimentare utilizand instrumente de marketing
digital?”, in urma caruia s-a constatat ca 80% dintre consumatori sunt
dispusi sa cumpere suplimente alimentare online. Studiul a identificat
patru moduri in care companiile farmaceutice desfasoara activitati de
marketing digital: Optimizarea motoarelor de cautare; Social media
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marketing; Webinare, intalniri off-and-online; Buletine informative prin
e-mail si canale de mesagerie. Se observa o tranzitie treptata catre
personalizarea reclamelor pentru suplimente alimentare. Pentru
promovarea acestora se utilizeaza frecvent targetarea. Pe primul loc se
afla targetarea geografica, urmata de cea socio-demografica, iar pe
locul trei — interesele pacientului. Utilizarea unei platforme trigger
pentru analiza incidentei bolilor in diferite regiuni ale tarii permite
promovarea suplimentelor alimentare cu cerere tintita sau sezoniera.

Concluzii. Schimbarile in tiparele comportamentale ale societatii,
determinate de digitalizare, precum si tehnologiile moderne de
comunicare ofera consumatorilor posibilitatea de a accesa servicii si de
a achizitiona produse prin intermediul platformelor online. Promovarea
suplimentelor alimentare si a serviciilor farmaceutice pe internet,
utilizand instrumente si metode de marketing digital, reprezinta o
directie promitatoare de dezvoltare a pietei farmaceutice.

Cuvinte cheie: marketing digital, consumatori, serviciilor
farmaceutice, suplimente alimentare.
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Introduction. Digital marketing has now become an integral part of
marketing strategies for most companies across all sectors of the
modern economy, including pharmaceutical manufacturing and retail
companies. Technological innovations help patients learn more about
their condition and allow them to take control of their health, while
providing doctors and pharmacists with the opportunity to
communicate effectively with patients throughout the treatment
process.

ISO



mailto:anatolie.peschin@usmf.md

MATERIAELELE CONFERINTEI

Aim of the study. Investigation and identification of digital marketing
options, as well as the relevance of promoting dietary supplements and
vitamins among the population at the current stage.

Material and methods. The study examined methods of promoting
pharmaceutical services and goods (dietary supplements) on the
internet. The subject of the research was the impact of digital marketing
on opportunities for promoting dietary supplements. The study was
conducted using information retrieval systems (Google) and online
platforms for electronic searches of scientific publications (eLibrary,
Google Scholar, CyberLeninka, ResearchGate, Web of Science) through
the method of analysis and interpretation of material.

AN SIS

Results. A study entitled “How to effectively promote dietary
supplements using digital marketing tools?” was carried out, which
found that 80% of consumers are willing to purchase dietary
supplements online. The study identified four ways in which
pharmaceutical companies conduct digital marketing activities: Search
engine optimization; Social media marketing; Webinars, off-and-online
meetings; Email newsletters and messaging channels. A gradual
transition towards personalized advertising for dietary supplements is
observed. Targeting is frequently used for their promotion. Geographic
targeting ranks first, followed by socio-demographic targeting, and
third—patient interests. The use of a trigger platform for analyzing
disease incidence in different regions of the country allows for the
promotion of dietary supplements with targeted or seasonal demand.

Conclusions. Changes in society’s behavioral patterns, driven by
digitalization, as well as modern communication technologies, provide
consumers with the ability to access services and purchase products
through online platforms. Promoting dietary supplements and
pharmaceutical services on the internet, using digital marketing tools
and methods, represents a promising direction for the development of
the pharmaceutical market.

Key words: digital marketing, consumers, pharmaceutical services,
dietary supplements.
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Introducere. Utilizarea suplimentelor alimentare este in crestere la
nivel global, in special in randul adultilor. Datele Sondajului National de
Sanatate si Nutritie arata ca peste jumatate dintre adultii americani
utilizeaza suplimente, cu prevalenta mai mare la femei si la persoanele
varstnice. Suplimentele alimentare sunt percepute ca solutii accesibile
pentru prevenirea carentelor nutritionale si sustinerea sanatatii, insa
utilizarea lor ridica probleme legate de siguranta, reglementare si educatie.

Analiza PESTEL ofera un cadru complex pentru intelegerea factorilor
care influenteaza consumul de suplimente alimentare la categoriile de
pacienti cu risc sporit in Republica Moldova. Aceasta permite evaluarea
dimensiunilor politice, economice, sociale, tehnologice, de mediu si legale,
evidentiind atat oportunitatile, cat si riscurile asociate. Tn acest context,
ingrijirile  farmaceutice contribuie la transformarea provocarilor
identificate prin aceasta analiza in oportunitati pentru sanatatea publica.

Scopul lucrarii: Analiza factorilor externi care influenteaza consumul de
suplimente alimentare la pacientii cu risc sporit in Republica Moldova, prin
utilizarea metodei PESTEL, pentru a evidentia rolului farmacistului in
siguranta utilizarii lor.

Material si metode. Materialele de cercetare au inclus Registrul
suplimentelor alimentare (Lista substantelor finregistrate si Lista
substantelor notificate) actualizat la 03 11 2025. De asemenea ca surse
documentare au servit publicatii stiintifice recente, ghiduri nutritionale
internationale, ca Dietary Guidelines for Americans, Ghidul pentru
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suplimente alimentare in UE, Regulamentul UE nr 1169 2011 si Actul
privind siguranta alimentelor si nutritiei. Instrumentul de cercetare este
PESTEL Analysis. Acest instrument analizeaza factorii externi care
influenteaza consumul de suplimente alimentare la categoriile de pacienti
Cu risc sporit.

Rezultate. Analiza PESTEL arata ca toti factorii externi — politici,
economici, sociali, tehnologici, de mediu si legali — influenteaza modul in
care farmacistul isi desfasoara activitatea. Provocarile identificate (lacune
legislative, educatie insuficientd, riscul produselor contrafdacute) pot fi
transformate in oportunitati prin implicarea activa a farmacistului in
consiliere, educatie si monitorizare.

AN SIS

Concluzii. Suplimentele alimentare nu sunt universal necesare, dar pot
deveni utile in cazul pacientilor ce necesita o atentie deosebita din partea
farmacistilor. Farmacistul contribuie la utilizarea rationala a suplimentelor
prin oferirea ingrijirilor farmaceutice specializate.

Cuvinte cheie: suplimente alimentare, piata farmaceutica, ngrijiri
farmaceutice, farmacie comunitara
CZU: [613.292+615.356]:615.15:614.25
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Introduction. The use of dietary supplements is increasing globally,
particularly among adults. Data from the National Health and Nutrition
Examination Survey show that more than half of American adults use
supplements, with higher prevalence among women and the elderly.
Dietary supplements are perceived as affordable solutions for preventing
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nutritional deficiencies and supporting health; however, their use raises
issues related to safety, regulation, and education. PESTEL analysis
provides a comprehensive framework for understanding the factors that
influence dietary supplement consumption among high-risk patient
groups in the Republic of Moldova. It allows for the evaluation of political,
economic, social, technological, environmental, and legal dimensions,
highlighting both opportunities and associated risks. In this context,
pharmaceutical care contributes to transforming the challenges identified
through this analysis into opportunities for public health.

Aim of the study. To analyze external factors influencing dietary
supplement consumption among high-risk patients in the Republic of
Moldova, using the PESTEL method, in order to highlight the pharmacist’s
role in ensuring their safe use.

Material and methods. Research materials included the Dietary
Supplement Register (List of registered substances and List of notified
substances), updated on November 3, 2025. Additional documentary
sources consisted of recent scientific publications and international
nutritional guidelines, such as the Dietary Guidelines for Americans, the EU
Guide for Dietary Supplements, EU Regulation No. 1169/2011, and the
Food Safety and Nutrition Act. The research tool applied was PESTEL
Analysis, which examines external factors influencing dietary supplement
consumption among high-risk patient categories.

Results. The PESTEL analysis shows that all external factors—political,
economic, social, technological, environmental, and legal—influence the
way pharmacists carry out their professional activities. The identified
challenges (legislative gaps, insufficient education, risk of counterfeit
products) can be transformed into opportunities through the active
involvement of pharmacists in counseling, education, and monitoring.

Conclusions. Dietary supplements are not universally necessary, but
they can be useful for patients requiring special attention from
pharmacists. Pharmacists contribute to the rational use of supplements by
providing specialized pharmaceutical care.

Key words: dietary supplements, pharmaceutical market,
pharmaceutical care, community pharmacy
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CU DATELE DIN BAROMETRUL DE OPINIE EUROPEAN
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Introducere. Farmacistul reprezinta unul dintre cei mai accesibili si
apreciati profesionisti din domeniul sanatatii, iar in majoritatea tarilor
europene rolul sdau a evoluat spre servicii clinice avansate, cum ar fi
administrarea vaccinurilor, teste rapide sau monitorizarea afectiunilor
cronice. In Europa, increderea medie a populatiei in farmacisti este de
58%, depasind 68—-80% in tarile precum Polonia, Irlanda si Belgia. in
Republica Moldova, farmaciile sunt vizitate zilnic de circa 150.000 de
persoane (conform datelor OMS), ceea ce subliniaza pozitia lor ca prim
punct de contact in sistemul de ingrijire farmaceutica si medicala.
Pentru a intelege cum este perceput farmacistul la nivel national, am
realizat un studiu comparativ bazat pe un chestionar adresat populatiei.

Scopul lucrarii: Evaluarea perceptiei populatiei din Republica
Moldova fata de farmacist ca profesionist in sanatate si compararea
acestor rezultate cu tendintele europene in materie de incredere,
accesibilitate si acceptare a serviciilor farmaceutice avansate.

Material si metode. Studiu descriptiv si comparativ, realizat pe baza:
e rapoartelor europene recente (STADA Health Report 2025,
Eurobarometru, Pharmaceutical Journal, BMC Health Services
Research);
e Datelor oficiale OMS referitoare la accesibilitatea farmaciilor in
Republica Moldova;
e Raspunsurilor la un chestionar online (Google Forms).
Chestionarul a fost completat de 170 de respondenti din Republica
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Moldova si a inclus intrebari despre frecventa vizitelor la farmacie,
nivelul de incredere, rolul perceput al farmacistului si disponibilitatea
de a accepta servicii clinice. Analiza datelor a cuprins calculul
frecventelor si procentelor, precum si compararea rezultatelor cu
indicatorii europeni.

Rezultate. Cei mai multi respondenti viziteaza farmacia lunar (49%)
sau mai rar (34%), ceea ce confirma accesibilitatea ridicata a serviciilor
farmaceutice. Tn privinta increderii, 64% declard ca au un nivel de
incredere aproximativ egal in farmacist si in medic, iar 7% au chiar mai
multa Tncredere n farmacist — rezultate similare cu cele din Europa.
Principalele motive ale vizitelor raman achizitionarea de medicamente
(98%) si produse cosmetice/parafarmaceutice (54%), insd 15% vin si
pentru sfaturi medicale, evidentiind rolul de consilier al farmacistului.
Referitor la serviciile clinice, 33% ar accepta investigatii simple
(masurarea tensiunii arteriale, glicemiei) in farmacie, iar 52% considera
ca farmacistul ar trebui sa primeasca atributii clinice extinse, la fel cain
majoritatea statelor UE (vaccinare, educatia pacientilor privind
dispozitivele medicale precum inhalatoarele, monitorizarea aderentei
la tratament, oferirea serviciilor de consiliere specializata (pentru
renuntarea la fumat, pentru contraceptie si sanatate sexuald, pentru
pacientul cu boli cronice (ex. diabet, HTA)).

Concluzii. Perceptia publicului din Republica Moldova asupra
farmacistului este aliniata la tendintele europene, consolidand
imaginea acestuia ca profesionist de incredere. Frecventa ridicata a
vizitelor si deschiderea fata de servicii clinice demonstreaza un
potential real pentru extinderea competentelor farmaceutice in tara
noastra. Dezvoltarea acestor servicii ar imbunatati accesul populatiei la
ingrijiri medicale, ar creste prestigiul profesiei si ar aduce beneficii
intregului sistem de sanatate din Republica Moldova.

Cuvinte cheie: farmacist, perceptie publica, profesionist al sanatatii,
incredere, Republica Moldova; Eurobarometru.
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Introduction. The pharmacist is one of the most accessible and
respected health professionals, and in many European countries their role
has evolved toward advanced clinical services such as vaccine
administration, rapid testing, or monitoring of chronic conditions. In
Europe, the average level of public trust in pharmacists is 58%, exceeding
68—80% in countries such as Poland, Ireland, and Belgium. In the Republic
of Moldova, pharmacies are visited daily by approximately 150,000 people
(according to WHO data), underlining their position as the first point of
contact in the pharmaceutical and medical care. To understand how
pharmacists are perceived at the national level, we conducted a
comparative study based on a questionnaire addressed to the population.

Aim of the study. To evaluate the perception of the population in
the Republic of Moldova regarding the pharmacist as a health
professional and to compare these results with European trends in
terms of trust, accessibility, and acceptance of advanced
pharmaceutical services.

Material and methods. A descriptive and comparative study was
carried out based on:

e recent European reports (STADA Health Report 2025,
Eurobarometer, Pharmaceutical Journal, BMC Health Services
Research);

e official WHO data on pharmacy accessibility in the Republic of
Moldova;
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e responses to an online questionnaire (Google Forms).

The questionnaire was completed by 170 respondents from the
Republic of Moldova and included questions about the frequency of
pharmacy visits, level of trust, perceived role of the pharmacist, and
willingness to accept clinical services. Data analysis included the
calculation of frequencies and percentages, as well as comparison of
results with European indicators.

Results. Most respondents visit the pharmacy monthly (49%) or less
frequently (34%), confirming the high accessibility of pharmaceutical
services. Regarding trust, 64% stated that they have approximately
equal trust in pharmacists and doctors, while 7% reported even greater
trust in pharmacists—results similar to those in Europe. The main
reasons for visits remain the purchase of medicines (98%) and
cosmetic/parapharmaceutical products (54%), but 15% also come for
medical advice, highlighting the pharmacist’'s counseling role.
Concerning clinical services, 33% would accept simple investigations
(blood pressure, blood glucose measurement) in pharmacies, while 52%
believe pharmacists should be granted extended clinical
responsibilities, as in most EU countries (vaccination, patient education
on medical devices such as inhalers, monitoring treatment adherence,
and providing specialized counseling services—for smoking cessation,
contraception and sexual health, or chronic disease management such
as diabetes and hypertension).

Conclusions. Public perception of pharmacists in the Republic of
Moldova is aligned with European trends, reinforcing their image as
trusted health professionals. The high frequency of visits and openness
to clinical services demonstrate real potential for expanding
pharmaceutical competencies in the country. Developing these services
would improve population access to healthcare, enhance the prestige
of the profession, and bring benefits to the entire healthcare system in
the Republic of Moldova.

Key words: pharmacist, public perception, health professional, trust,
Republic of Moldova, Eurobarometer.
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Introducere. Reglementarea medicamentelor in Republica Moldova
a evoluat printr-o serie de reforme institutionale, avand ca punct de
plecare Institutul National de Farmacie (INF).

in anul 1996, prin Hotdrarea Guvernului nr. 568, ia nastere Institutul
National de Farmacie, subordonat Ministerului Sanatatii al Republicii
Moldova, o institutie chemata sa devina pilonul central al controlului
farmaceutic. Rolul sau era clar: sa vegheze asupra calitatii medicamentelor,
sd autorizeze medicamentele care intrd pe piata farmaceutica si sa
stabileasca standardele care garanteaza siguranta pacientului.

Timpul insa cerea modernizare. In 2005, prin Hotrarea Guvernului nr.
1021 din 29.09.2005, INF este reorganizat in Agentia Medicamentului, o
structura adaptata cerintelor europene, cu proceduri mai eficiente si
competente extinse. Reforma nu a fost doar administrativa, ci
conceptuala: de la un institut tehnic la o autoritate de reglementare
moderna. Ultimul pas al acestei evolutii s-a produs in 2013, cand Agentia
Medicamentului devine Agentia Medicamentului si Dispozitivelor
Medicale (AMDM). Prin Hotdrarea Guvernului nr. 71 din 23.01.2013
competentele se extind si asupra dispozitivelor medicale, iar institutia
devine un actor-cheie in implementarea standardelor europene. Astazi,
AMDM nu doar autorizeaza si controleaza, ci si monitorizeaza siguranta
medicamentelor, gestioneaza nomenclatorul de stat, implementeaza
standardele de calitate in toate domeniile activitatii farmaceutice ci si
contribuie la politicile de sanatate publica.

Aceasta istorie nu este doar despre institutii, ci despre responsabilitatea
fata de viata. De la primele laboratoare ale INF pana la structura complexa
a AMDM, firul rosu ramane acelasi: protectia pacientului si garantarea
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calitatii medicamentului.

Scopul lucrarii: Evaluarea evolutiei istorice a Agentiei Medicamentului
si Dispozitivelor Medicale (AMDM) si determinarea impactului acesteia
asupra activitatii profesionale a farmacistilor si asupra sistemului de
sanatate din Republica Moldova. Aceasta va fi realizata prin analiza
transformarilor institutionale, examinarea rolului AMDM 1in asigurarea
calitatii si sigurantei medicamentelor si dispozitivelor medicale, precum si
prin explorarea perceptiilor profesionistilor din domeniul farmaceutic.

Material si metode. Materiale pentru studii au servit actele normative
si sursele bibliografice din acest domeniu. Ca metode au fost folosite
analiza sistemica, informativa si chestionarea farmacistilor.

Rezultate. Pentru a evalua opinia farmacistilor asupra evolutiei si
impactului AMDM 1n activitatea profesionala a farmacistului si in Sistemul
de Sanatate al RM a fost efectuat un sondaj intre farmacisti si laboranti-
farmacisti. La indeplinirea chestionarului in lunile septembrie-noiembrie
2025 au participat 39 de respondenti, dintre care 30 farmacisti si 9
laboranti-farmacisti, 64,1 cu vechimea ih munca peste 10 ani, 43,6% din ei
poseda categoria superioard, 33,3% sdaptamanal consultd informatiile
publicate de AMDM, 59% considera, ca informatiile oferite de AMDM sunt
suficiente pentru activitatea lor profesionala, 64,1% din respondenti au
indicat ca rolul principal al AMDM in sistemul de sanatate este asigurarea
sigurantei si eficientei medicamentelor si dispozitivelor medicale utilizate
in RM, 46,2% considera ca impactul AMDM in sistemul de sanatate este
inalt, 20,5% semnificativ si 25,6% foarte inalt si numai 3.8% din
respondenti au indicat ca este scazut.

Concluzii. Aceste file istorice nu sunt doar despre institutii, ci despre
responsabilitatea fata de sanatatea populatiei. De la primele
laboratoare ale INF pana la structura complexa a AMDM, firul rosu in
activitate ramane acelasi: protectia pacientului si garantarea calitatii
medicamentului, rolul inalt Tn sistemul de sanatate si garantul
implementarii si respectarii celor mai Tnalte standarde de calitate in
activitatea farmaceutica.

Cuvinte cheie: INF, AMED, farmacist, medicament, sanatate.
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Introduction. The regulation of medicines in the Republic of Moldova
has evolved through a series of institutional reforms, starting with the
National Institute of Pharmacy (INF).

In 1996, by Government Decision No. 568, the National Institute of
Pharmacy was established under the Ministry of Health of the Republic of
Moldova, an institution meant to become the central pillar of
pharmaceutical control. Its role was clear: to oversee the quality of
medicines, authorize medicinal products entering the pharmaceutical
market, and set standards ensuring patient safety.

However, time demanded modernization. In 2005, through
Government Decision No. 1021 of 29.09.2005, the INF was reorganized
into the Medicines Agency, a structure adapted to European
requirements, with more efficient procedures and broader competencies.
The reform was not only administrative but also conceptual: from a
technical institute to a modern regulatory authority.

The final step in this evolution took place in 2013, when the Medicines
Agency became the Medicines and Medical Devices Agency (AMDM).
Through Government Decision No. 71 of 23.01.2013, its competencies
were expanded to include medical devices, and the institution became a
key actor in implementing European standards. Today, the AMDM not only
authorizes and controls medicines, but also monitors drug safety, manages
the state nomenclature, implements quality standards in all areas of
pharmaceutical activity, and contributes to public health policies.

This history is not only about institutions, but about responsibility for
life. From the first INF laboratories to the complex structure of the AMDM,
the red thread remains the same: patient protection and guaranteeing
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medicinal product quality.

Aim of the study. To evaluate the historical evolution of the Medicines
and Medical Devices Agency (AMDM) and determine its impact on the
professional activity of pharmacists and on the healthcare system of the
Republic of Moldova, by analyzing the institutional transformations, the
role of AMDM in ensuring the quality and safety of medicines and medical
devices, as well as the perceptions of pharmaceutical professionals.

Material and methods. The study materials included normative acts,
bibliographic sources in this field, and pharmacists’ questionnaires. The
methods used were systemic, informational, and statistical analysis.

Results. To evaluate pharmacists’ opinions on the evolution and impact
of the AMDM on the professional activity of pharmacists and on the
healthcare system of the Republic of Moldova, a survey was conducted
among pharmacists and pharmacy technicians.

During September—November 2025, 39 respondents participated,
including 30 pharmacists and 9 pharmacy technicians. Of them, 64.1% had
more than 10 years of work experience, 43.6% held the highest
professional category, 33.3% consulted AMDM-published information
weekly, and 59% considered that the information provided by the AMDM
was sufficient for their professional activity.

Furthermore, 64.1% of respondents indicated that the main role of the
AMDM in the healthcare system is ensuring the safety and efficacy of
medicines and medical devices used in Moldova.

Regarding the AMDM'’s impact on the healthcare system, 46.2%
considered it high, 20.5% significant, 25.6% very high, and only 3.8% rated
it as low.

Conclusions. These historical pages are not only about institutions, but
about responsibility for population health. From the first INF laboratories
to the complex structure of the AMDM, the red thread of activity remains
the same: patient protection and guaranteeing medicine quality, its major
role in the healthcare system, and its function as the guarantor of
implementing and upholding the highest quality standards in
pharmaceutical practice.

Key words: INF, AMDM, pharmacist, medicine, health.
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Introducere. Preparatele medicamentoase extemporale continua sa
detina un rol important in practica farmaceutica, oferind posibilitatea
individualizarii tratamentului si adaptarii acestuia la nevoile specifice ale
pacientului. in contextul actual al economiei farmaceutice si al
reglementarilor privind serviciile farmaceutice, stabilirea corecta a tarifelor
pentru prepararea medicamentelor extemporale reprezinta un element
esential pentru asigurarea sustenabilitati economice a farmaciei
comunitare si garantarea accesului pacientilor la tratamente personalizate.

Scopul lucrarii: Analiza principiilor si metodologiei de stabilire a tarifelor
pentru prepararea medicamentelor extemporale in farmacia comunitara,
in vederea fundamentarii propunerilor de optimizare a cadrului tarifar
national.

Material si metode. Studiul a fost realizat prin analiza comparativa a
cadrului normativ din Republica Moldova privind formarea preturilor si
tarifelor pentru preparatele extemporale, corelat cu reglementarile
similare din statele Uniunii Europene. S-au examinat ordinele Ministerului
Sanatatii, actele Agentiei Medicamentului si Dispozitivelor Medicale,
precum si documente emise de organizatii profesionale farmaceutice.
Metodele utilizate au inclus analiza documentara, evaluarea economica si
aplicarea principiilor de cost—eficientd. Tn paralel, s-au colectat date
empirice privind structura costurilor (materii prime, ambalaj, timp de
munca farmaceutic, utilitati).

Rezultate. Rezultatele cercetarii au evidentiat absenta unei metodologii
unitare de calcul a tarifelor pentru preparatele extemporale in practica
farmaceutica din Republica Moldova. Analiza comparativa a aratat ca in
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majoritatea tarilor europene tariful se bazeaza pe un model mixt - cost direct
al substantelor active, adaos pentru procesul de preparare si componenta
de remunerare profesionald a farmacistului. In baza datelor colectate, a fost
elaborat un model orientativ de calcul, care include: costul materiei prime,
coeficientul de complexitate tehnologica, timpul de lucru standardizat si
marja economica de sustenabilitate. Aplicarea modelului propus a
demonstrat o crestere a transparentei si predictibilitatii tarifelor, asigurand
echilibru intre accesibilitatea pentru pacient si rentabilitatea farmaciei.

Concluzii. Stabilirea tarifelor pentru preparatele medicamentoase
extemporale trebuie sa se bazeze pe principii economico-profesionale
clare si armonizate cu standardele europene. Implementarea unui model
unitar de calcul va contribui la optimizarea serviciului farmaceutic, la
sporirea calitatii actului profesional si la consolidarea rolului farmacistului
in furnizarea tratamentelor personalizate.

Cuvinte cheie: medicamente extemporale, farmacie comunitar3, tarife,
costuri farmaceutice, management economic, reglementare.
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Introduction. Extemporaneous medicinal preparations continue to play
a significant role in pharmaceutical practice, enabling individualized
treatment tailored to the specific needs of each patient. Within the current
context of pharmaceutical economics and the regulatory framework
governing pharmaceutical services, establishing accurate tariffs for the
preparation of extemporaneous medicines is essential for ensuring the
economic sustainability of community pharmacies and maintaining
equitable access to personalized treatment for patients.
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Aim of the study. The aim of this paper is to analyze the principles and
methodology used to establish tariffs for the preparation of
extemporaneous medicinal products in community pharmacies, with the
goal of supporting proposals to optimize the national tariff framework.

Material and methods. The study was conducted through a \
comparative analysis of the regulatory framework of the Republic of
Moldova related to the formation of prices and tariffs for extemporaneous
preparations, correlated with similar regulations from European Union
member states. The reviewed documents included orders issued by the
Ministry of Health, publications from the Medicines and Medical Devices
Agency, and materials from professional pharmaceutical organizations.
The methods employed included documentary analysis, economic
evaluation, and cost—effectiveness assessment. Additionally, empirical
data were collected regarding cost structures such as raw materials,
packaging, pharmaceutical labor time, and utilities.

Results. The findings highlight the absence of a unified methodology for
calculating tariffs for extemporaneous preparations in pharmaceutical
practice in the Republic of Moldova. The comparative analysis indicates
that most European countries apply a mixed model consisting of the direct
cost of active substances, an added fee for the preparation process, and a
component representing the pharmacist’s professional remuneration.
Based on the collected data, an indicative calculation model was
developed, comprising raw material costs, a technological complexity
coefficient, standardized working time, and an economic sustainability
margin. Applying this model demonstrated enhanced transparency and
predictability of tariffs, ensuring a balance between patient affordability
and pharmacy profitability.

Conclusions. The establishment of tariffs for extemporaneous
medicinal preparations must be grounded in clear economic and
professional principles aligned with European standards. Implementing a
unified calculation model will improve the efficiency of pharmaceutical
services, enhance the quality of professional practice, and strengthen the
role of pharmacists in delivering personalized treatments.

Key words: extemporaneous medicines; community pharmacy; tariffs;
pharmaceutical costs; economic management; regulation.
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Introduction. Digital health tools including e-prescribing,
teleconsultations, patient portals and Al-supported information
platforms — are increasingly shaping how patients access and use
medicines. To benefit from these tools, patients need sufficient digital
health literacy: the ability to find, understand, appraise and apply online
health information and Al-generated content to their own treatment.

In the Republic of Moldova, digitisation of health services is
progressing, but unequal internet access, varying digital skills and
health literacy gaps may reinforce existing barriers to essential
medicines, especially for older adults, people with chronic conditions,
rural populations and socio-economically vulnerable groups.

Little is known about how digital health literacy interacts with Al-
driven tools (e.g. symptom checkers, chatbots, medication information
apps) and how this combination influences real-life access to medicines
and patterns of medication use.

Aim of the study: To explore how digital health literacy interacts with
Al-enabled tools along the prescribing and medication-use pathway and
to develop a conceptual framework that explains how these factors
influence access to prescription medicines.

Material and methods. Design: pilot, mixed-methods and conceptual
study. Empirical basis: existing survey data from medicine users and
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health professionals in Moldova on: preferred sources of information
on medicines; use and perception of digital platforms and Al tools;
perceived benefits and risks for medication safety and access. Key
constructs: digital health literacy; Al touchpoints along the patient
journey (before, during and after consultation); access-to-medicines
dimensions (availability, affordability, accessibility, acceptability,
appropriate use/adherence). Analytical approach: mapping survey
findings to access-to-medicines dimensions; integrating international
evidence on digital literacy and Al in healthcare; building a pathway
model linking digital health literacy, Al use and medication access, and
defining preliminary user profiles.

AN SIS

Results. The most Digital health literacy as gatekeeper:

Higher digital health literacy is expected to:
* improve navigation of e-health services and e-prescriptions;
» strengthen communication with prescribers and pharmacist;
= support critical and safe use of Al tools and apps.

Low digital health literacy can:

» increase reliance on unvalidated online sources;

= favour risky self-medication and treatment interruption;

» amplify financial, geographical, and organizational barriers to access
to medicines.

Al touchpoints in prescribing and medication use:

» Before consultation: Al symptom checkers, search engines and social
media influence the decision to seek care.

» During consultation: Clinical decision-support tools and e-prescribing
systems can improve safety but remain relatively non-transparent
for patients.

= After consultation: Al apps for reminders, interaction checkers and
side-effect information influence adherence, dose adjustments and
when patients seek further help.

Hypothesised user profiles:
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= Digitally empowered navigators — digitally competent and able to
critically appraise Al-generated information; they actively use digital
resources to optimise their access to medicines and adherence to
treatment.

» Al-dependent but vulnerable users — make intensive use of Al tools
but have limited capacity to assess the credibility and reliability of
the information provided.

» Low-literacy, low-connectivity users — have minimal participation in
the digital environment and are at high risk of being excluded from
digitalised health services and Al-enabled pathways to medication
access.

» Caregiver-mediated users —their access to medicines and the quality
of medication use depend largely on the digital skills and
engagement of family members or other caregivers.

Conclusions. Digital health literacy is a core determinant of equitable
access to medicines in Moldova in the context of rapid digitalisation and
Al expansion. Both patients and health professionals perceive Al tools
as promising, but they also report significant risks related to
misinformation, unsafe self-medication and delayed appropriate care.
Without targeted policies and support, Al and digital tools may
unintentionally widen existing inequalities for vulnerable groups (older
adults, rural residents, low-income and low-literacy populations). The
proposed conceptual model offers a structured basis for future
empirical studies and HTA-informed policies on digital and Al-enabled
interventions in medicines management current.

Key words: digital health literacy, Al, digital tools, conceptual model
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Introducere. Profesia farmaceutica implica o responsabilitate
morald complexa, centrata pe respectul fata de pacient si pe aplicarea
valorilor etice 1n practica zilnica. Deontologia reglementeaza
comportamentul farmacistului, asigurand echilibrul intre competenta
profesionald, confidentialitate si increderea pacientului.

Scopul lucrarii: Scopul studiului a fost analiza modului de aplicare a
principiilor deontologice in relatia farmacist-pacient si identificarea
factorilor care influenteaza comunicarea etica si fincrederea
profesionala.

Material si metode. Cercetarea a utilizat doua chestionare - pentru
farmacisti si pentru pacienti destinate evaluarii perceptiei eticii
profesionale, responsabilitdtii morale si satisfactiei fata de actul
farmaceutic. Esantion: 50 de farmacisti si 50 de pacienti. Datele au fost
analizate prin metode cantitative descriptive si comparative.

Rezultate. Rezultatele arata ca 72,5% dintre farmacisti considera
etica esentiala in relatia cu pacientul, iar 65% dintre pacienti declara
incredere ridicata in farmacist. Analiza releva corelatii intre claritatea
comunicarii si satisfactia pacientului, respectiv intre instruirea continua
si conduita etica. Dilemele raportate vizeaza presiunile comerciale,
solicitarile fara prescriptie si protejarea confidentialitatii. Peste 80%
dintre pacienti evalueaza comunicarea ca bund/foarte buna, iar
empatia se asociaza cu fincrederea sporitd. Constatarile sustin
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extinderea formarii deontologice si cultivarea autocontrolului
profesional pentru servicii mai sigure.

Concluzii. Cercetarea demonstreaza ca aplicarea consecventa a
principiilor deontologice sporeste calitatea actului farmaceutic si
fidelizeazd pacientul. Tncrederea se consolideazd prin empatie,
comunicare clard si formare eticd permanenta, confirmand ipoteza
centrala si utilitatea recomandarilor propuse.

Cuvinte cheie: deontologie farmaceutica; etica; comunicare;
incredere.
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Introduction. The pharmaceutical profession involves complex
moral responsibility, centered on respect for the patient and the
application of ethical values in daily practice. Deontology regulates the
pharmacist’s behavior, ensuring balance between professional
competence, confidentiality, and patient trust.

Aim of the study. To analyze the application of deontological
principles in the pharmacist—patient relationship and to identify the
factors that influence ethical communication and professional trust.

Material and methods. The research used two questionnaires—one
for pharmacists and one for patients—designed to evaluate perceptions
of professional ethics, moral responsibility, and satisfaction with
pharmaceutical care. Sample: 50 pharmacists and 50 patients. Data
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were analyzed using descriptive and comparative quantitative
methods, with standardized coding.

Results. The results show that 72.5% of pharmacists consider ethics
essential in the relationship with the patient, while 65% of patients
report high trust in the pharmacist. The analysis reveals correlations
between clarity of communication and patient satisfaction, as well as
between continuous training and ethical conduct. Reported dilemmas
concern commercial pressures, requests without prescription, and
protection of confidentiality. More than 80% of patients rated
communication as good/very good, and empathy was associated with
increased trust. The findings support the expansion of deontological
training and the cultivation of professional self-control for safer
services.

AN SIS

Conclusions. The study demonstrates that consistent application of
deontological principles enhances the quality of pharmaceutical care
and strengthens patient loyalty. Trust is consolidated through empathy,
clear communication, and ongoing ethical training, confirming the
central hypothesis and the wusefulness of the proposed
recommendations.

Key words: pharmaceutical deontology; ethics; communication;
trust.
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Introducere. Transformarile din domeniul comunicarii digitale au
modificat evident si profund modul in care consumatorii percep si
selecteaza produsele farmaceutice de care au nevoie. Odata cu
cresterea interactivitatii intre branduri, potentialul cumparator
participa activ in selectarea informatiei despre produs, compara si
urmareste comentariile si recenziile despre acestea, produsele
medicamentoase, interactioneaza cu influiencerii, etc.

Scopul lucrarii: Acest studiu examineaza impactul campaniilor
digitale asupra deciziei de cumparare, analizand efectele publicitatii
online pe mai multe niveluri: vizibilitate, credibilitate, interactiune si
influenta sociala.

Material si metode. Cercetarea s-a axat pe principalele forme de
promovare digitala utilizate in industria farmaceutica — reclame pe
social media, continut realizat de influenceri, campanii pay-per-click,
publicitate targetata pe platforme web si materiale video educationale.

Rezultate. Studiul arata ca persoanele care urmaresc des reclame si
informatii Tn mediul online recunosc mai usor brandurile si sunt mai
influentate si dispuse sa cumpere produsele, mai ales tinerii activi pe
retelele sociale. De asemenea, mesajele personalizate — adaptate la
varsta, interese si istoricul de cautdri — fac produsul sa para mai util si
mai sigur. Recomandarile influencerilor si recenziile de pe internet au
un rol important in cresterea increderii si in decizia rapida de
cumparare.
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n acest context, adultii preferd informatii clare, bine structurate si
provenite din rezultate stiintifice bazate pe dovezi si din surse veridice,
cum ar fi farmacistii, medicii sau institutiile din sanatate. Pentru ei,
campaniile online sunt eficiente doar daca ofera transparentd si
argumente bazate pe dovezi medicale.

Concluzii. Atat in Republica Moldova, cat si in alte tari, succesul
campaniilor digitale tine Tn primul rand de cat de corecta si clara este
informatia transmisa si de modul in care aceasta reuseste sa inspire
incredere. Atunci cand mesajele sunt bine realizate si ajung exact la
publicul potrivit, ele ajuta consumatorii de medicamente sa se
informeze mai bine, sa ramana loiali unui brand si sa ia decizii de alegere
mai repede si intr-un mod mai stabil.

AN SIS

Cuvinte cheie: marketing digital, campanii farmaceutice,
comportamentul consumatorului, social media, influenceri, decizie de
cumpadrare
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Introduction. Transformations in the field of digital communication
have clearly and profoundly changed the way consumers perceive and
select the pharmaceutical products they need. With the increase in
interactivity between brands, potential buyers actively participate in
selecting product information, comparing and following comments and
reviews about medicines, interacting with influencers, and more.

Aim of the study. This study examines the impact of digital
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campaigns on purchasing decisions, analyzing the effects of online
advertising at several levels: visibility, credibility, interaction, and social
influence.

Material and methods. The research focused on the main forms of
digital promotion used in the pharmaceutical industry—social media
advertising, influencer-generated content, pay-per-click campaigns,
targeted advertising on web platforms, and educational video
materials.

Results. The study shows that individuals who frequently follow
advertisements and information online recognize brands more easily
and are more influenced and willing to purchase products, especially
young people active on social networks. Personalized messages—
adapted to age, interests, and search history—make the product appear
more useful and safer. Influencer recommendations and online reviews
play an important role in increasing trust and in accelerating purchasing
decisions.

In this context, adults prefer clear, well-structured information
derived from evidence-based scientific results and reliable sources such
as pharmacists, doctors, or health institutions. For them, online
campaigns are effective only if they provide transparency and
arguments based on medical evidence.

Conclusions. Both in the Republic of Moldova and in other countries,
the success of digital campaigns depends primarily on how accurate and
clear the transmitted information is and on the extent to which it
manages to inspire trust. When messages are well designed and reach
the right audience, they help medicine consumers to be better
informed, remain loyal to a brand, and make purchasing decisions more
quickly and in a more stable manner.

Key words: digital marketing, pharmaceutical campaigns, consumer
behavior, social media, influencers, purchasing decision.
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Introducere. Calitatea in farmaciile comunitare este esential3,
deoarece contribuie la reducerea inconsistentelor in furnizarea
serviciilor, la minimizarea variatiilor in ceea ce priveste rezultatele
pacientilor si la abordarea necesitatii standardizarii pentru a asigura o
ingrijire optima.

AN SIS

Definirea calitatii variaza in randul partilor interesate, astfel incat
definirea semnificatiei acesteia in farmacia comunitara din perspectiva
pacientilor, furnizorilor si factorilor de decizie este esentiald pentru
masurarea cu precizie a calitatii serviciilor. Partile interesate cheie in
farmacia comunitara cuprind diverse aspecte ale furnizarii si
reglementarii serviciilor de sanatate. Pacientii, in calitate de beneficiari
nepretuite asupra experientelor si nevoilor lor. Caracteristicile
definitorii ale calitatii in farmaciile comunitare cuprind sase dimensiuni
:experienta pacientului, accesul, mediul, siguranta, competenta,
integrarea.

Scopul lucrdrii. Studiul managementului calitatii in farmacia
comunitara.

Material si metode. Pentru colectarea datelor, a fost creat un
formular on-line prin intermediul platformei Google Forms, care
cuprinde intrebarile, si respectiv, variantele de rdspuns, ceea ce a
permis ca acesta sa fie usor distribuit Tn mediul on-line (inclusiv prin
intermediul retelelor de socializare) si completat de catre participanti
din diferite regiuni ale tarii. Chestionarul a fost anonim. Dimensiunea
esantionului a fost de 103 farmacisti si asistenti farmacisti, din totalul

75I



mailto:cenachi608@gmail.com

MATERIAELELE CONFERINTEI

de 126 chestionare completate.

Rezultate. Prioritatile sondajului au fost clasificate dupa cum
urmeaza : asigurarea calitatii serviciilor, finantare sustinuta, integrarea
cu sistemele de sanatate, farmaciile comunitare ca centre pentru
pacienti, precum si formarea si retentia fortei de munca, reflectand
diferitele prioritati ale partilor interesate in aceste domenii.

Rezultatele analizei efectuate demonstreaza rolul nesemnificativ al
punctajului acumulat la capitolele:

1. asistenta cu medicamente a populatiei;
2. prestarea serviciilor farmaceutice;
3. managementul calitatii serviciilor farmaceutice.

n aceste conditii pot avea loc precedente, in care, calitatea minima
a serviciilor farmaceutice sau necorespunderea lor totala se acopera cu
punctajul acumulat la alte capitole ale standardelor GPP si AMDM , care
sunt nesemnificative pentru asigurarea unui act farmaceutic de calitate
conforma. Pentru a evita aceasta neconformitate, se propune de a
include Tn standardele GPP notiunea de standarde prioritare, pentru
care sa se stabileasca criterii cu o limita minima de 95%, neatingerea
careia sa conditioneze neacreditarea si suspendarea activitatii farmaciei
comunitare pana la momentul atingerii limitei minime stabilite.

Concluzii. Implementarea serviciilor farmaceutice esentiale prezinta
pentru sistemul sanatatii al Republici Moldova o noua etapa in
promovarea calitatii asistentei cu medicamente a populatiei. Totodat3,
ignorarea problemelor ce tin de calitatea serviciilor farmaceutice din
partea unor agenti economici, diminueaza evident eforturile organelor de
stat, institutiilor de instruire profesionald, organizatiilor obstesti.

Cuvinte cheie: farmacie comunitar3, calitatea totala, management
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Introduction. Quality in community pharmacies is essential, as it
contributes to reducing inconsistencies in service delivery, minimizing
variations in patient outcomes, and addressing the need for
standardization to ensure optimal care. The definition of quality varies
among stakeholders; therefore, defining its meaning in community
pharmacy from the perspective of patients, providers, and
decision-makers is crucial for accurately measuring service quality. Key
stakeholders in community pharmacy encompass various aspects of
healthcare delivery and regulation. Patients, as care beneficiaries and
users of health services, provide invaluable perspectives on their
experiences and needs. The defining characteristics of quality in
community pharmacies include six dimensions: patient experience,
access, environment, safety, competence, and integration.

AN SIS

Aim of the study. The study of quality management in community
pharmacy.

Material and methods. For data collection, an online form was
created using the Google Forms platform, which included questions and
corresponding answer options. This allowed the form to be easily
distributed online (including via social media) and completed by
participants from different regions of the country. The questionnaire
was anonymous. The sample size consisted of 103 pharmacists and
pharmacy assistants, out of a total of 126 completed questionnaires.

Results. Survey priorities were classified as follows: ensuring service
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quality, sustained funding, integration with healthcare systems,
community pharmacies as patient centers, as well as workforce training
and retention — reflecting the different priorities of stakeholders in
these areas.

The analysis results demonstrate the insignificant role of the scores
accumulated in the following categories:

1. medication assistance for the population;

2. provision of pharmaceutical services;

3. quality management of pharmaceutical services.

Under these conditions, precedents may occur in which the
minimum quality of pharmaceutical services — or their total
non-compliance — is compensated by scores accumulated in other
chapters of GPP and AMDM standards, which are insignificant for
ensuring a compliant quality pharmaceutical act. To avoid this
non-conformity, it is proposed to include in the GPP standards the
notion of priority standards, for which criteria with a minimum
threshold of 95% should be established. Failure to reach this threshold
would condition non-accreditation and suspension of community
pharmacy activity until the minimum threshold is achieved.

Conclusions. The implementation of essential pharmaceutical
services represents a new stage for the healthcare system of the
Republic of Moldova in promoting the quality of medication assistance
for the population. At the same time, ignoring issues related to the
quality of pharmaceutical services by certain economic agents clearly
diminishes the efforts of state authorities, professional training
institutions, and public organizations.

Key words: community pharmacy, total quality, management

78




MATERIAELELE CONFERINTEI

CZU: 615.12:614.35

NOTIUNI GENERALE S| NORME PRIVIND SECURITATEA
FARMACEUTICA IN PROCESUL DE DISTRIBUIRE A
MEDICAMENTELOR

Cristina BULIGA*, Valentina BULIGA

Catedra de farmacie sociald ,, Vasile Procopisin”
Universitatea de Stat de Medicind si Farmacie ,,Nicolae Testemitanu”
Conducadtor stiintific: Valentina BULIGA

Autor corespondent*: cristinal8buliga@gmail.com

AN SIS

Introducere. Securitatea farmaceutica este ansamblul de masuri
care garanteaza ca medicamentele importate, depozitate si distribuite
sunt autentice, sigure, eficiente si respecta standardele de calitate. In
contextul globalizarii si al intensificarii comertului international, riscul
de contrafacere , contaminare sau deviere din lantul logistic a crescut
semnificativ. Organizatia Mondiala a Sanatatii (OMS) si Agentia
Europeana pentru Medicamente (EMA) impun cerinte stricte pentru
monitorizarea fluxului de medicamente , cu accent pe trasabilitate ,
controlul calitatii si respectarea Bunelor Practici de Distributie (GDP —
Good Distribution Practice).

Scopul lucrarii. Evaluarea masurilor esentiale de securitate
farmaceutica in etapele de import, depozitare si distribuire a
medicamentelor, conform standardelor internationale OMS, UE si
reglementarilor AMDM.

Materiale si metode. Analiza documentara a legislatiei farmaceutice
nationale si europene (LEGEA 1456/1993; Regulamentul UE 2016/161;
Ghidul GDP EMA), studii OMS privind prevenirea medicamentelor
falsificate si rapoarte AMDM privind verificarea medicamentelor in
Republica Moldova. Metodele includ evaluarea comparativa a
standardelor de calitate, analiza riscurilor logistice si examinarea
procedurilor de verificare si trasabilitate.

Rezultate. Implementarea cerintelor europene privind elementele
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de siguranta (cod 2D, identificator unic, sigilii anti-manipulare) si
conectarea importatorilor la Sistemul National de Verificare a
Medicamentelor au redus semnificativ  riscul  patrunderii
medicamentelor falsificate pe piatd. Aplicarea Bunelor Practici de
Distributie (GDP) si digitalizarea trasabilitatii permit urmarirea fiecarui
lot pe intreg lantul logistic, de la producator pana la farmacie. Auditurile
AMDM au confirmat o crestere a conformitatii, in special in zone
precum controlul temperaturii, validarea transportului si instruirea
personalului. Introducerea monitorizarii continue a lentului frigorific a
diminuat incidentele de expunere la temperaturi necorespunzatoare, in
special pentru medicamente termosensibile. Datele colectate de
distribuitori arata o reducere constanta a devierilor termice dupa
implementarea acestor sisteme. In general, utilizarea tehnologiilor
moderne de verificare, consolidarea controlului logistic si alinierea la
reglementdrile UE si OMS au imbunatatit considerabil securitatea
farmaceutica a medicamentelor importate si distribuite in Republica
Moldova.

Concluzii. Securitatea farmaceutica in procesul de import si
distributie e necesara aplicarea stricta a Bunelor Practici de Distributie,
verificarea autenticitati medicamentelor si monitorizarea continua a
conditiilor de trasabilitate si digitalizare, precum SNCM, reduc riscul
introducerii medicamentelor falsificate si sporesc siguranta pacientului.
Consolidarea colaborari intre autoritatile nationale, distribuitori si
institutile medicale reprezenta o conditii esentiala pentru un lant
logistic sigur si eficient.

Cuvinte cheie: securitatea farmaceutica, import, distribuite, GDP,
trasabilitate, medicamente falsificate
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Introduction. Pharmaceutical security is the set of measures that
ensure imported, stored, and distributed medicines are authentic, safe,
effective, and compliant with quality standards. In the context of
globalization and the intensification of international trade, the risk of
counterfeiting, contamination, or diversion within the supply chain has
increased significantly. The World Health Organization (WHO) and the
European Medicines Agency (EMA) impose strict requirements for
monitoring the flow of medicines, with emphasis on traceability, quality
control, and compliance with Good Distribution Practice (GDP).

AN SIS

Aim of the study. To evaluate the essential pharmaceutical security
measures in the stages of import, storage, and distribution of
medicines, in accordance with international WHO and EU standards and
AMDM regulations.

Material and methods. Documentary analysis of national and
European pharmaceutical legislation (Law 1456/1993; EU Regulation
2016/161; EMA GDP Guide), WHO studies on the prevention of falsified
medicines, and AMDM reports on medicine verification in the Republic
of Moldova. The methods include comparative evaluation of quality
standards, risk analysis in logistics, and examination of verification and
traceability procedures.

Results. The implementation of European requirements regarding
safety elements (2D code, unique identifier, tamper-evident seals) and
the connection of importers to the National Medicines Verification

81l



mailto:cristina18buliga@gmail.com

MATERIAELELE CONFERINTEI

System have significantly reduced the risk of falsified medicines
entering the market. The application of Good Distribution Practice
(GDP) and the digitalization of traceability allow tracking of each batch
throughout the entire supply chain, from manufacturer to pharmacy.
AMDM audits confirmed increased compliance, particularly in areas
such as temperature control, transport validation, and staff training.
The introduction of continuous monitoring of the cold chain has
reduced incidents of exposure to inappropriate temperatures,
especially for thermosensitive medicines. Data collected by distributors
show a constant reduction in thermal deviations after the
implementation of these systems. Overall, the use of modern
verification technologies, strengthened logistic control, and alignment
with EU and WHO regulations have considerably improved the
pharmaceutical security of imported and distributed medicines in the
Republic of Moldova.

Conclusions. Pharmaceutical security in the process of import and
distribution requires strict application of Good Distribution Practice,
verification of medicine authenticity, and continuous monitoring of
traceability and digitalization conditions. Systems such as the NMVS
reduce the risk of falsified medicines entering the supply chain and
enhance patient safety. Strengthening collaboration between national
authorities, distributors, and medical institutions is an essential
condition for a safe and efficient logistics chain.

Key words: Pharmaceutical security, import, distribution, GDP,
traceability, falsified medicines.
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AN SIS

Introducere. Farmacia comunitard evolueaza la nivel global,
depasind rolul traditional de distributie a medicamentelor si
integrandu-se tot mai mult in serviciile de sdnitate publicd. Tn
numeroase tari europene si non-europene, farmacistii comunitari
participa activ la programe de preventie, educatie pentru sanatate si
managementul bolilor cronice. Aceasta evolutie este sustinuta de
politici nationale, cadre legislative si strategii de formare profesionala
care recunosc contributia farmacistului la imbunatatirea accesului la
servicii de sanatate si la eficienta sistemelor de sanatate publica.

Pe baza literaturii de specialitate, se evidentiaza diverse modele
internationale de servicii farmaceutice avansate, care includ consiliere
si monitorizare a terapiei medicamentoase, servicii de preventie
(vaccinare, screening), programe de educatie pentru pacient si
integrarea tehnologiilor digitale. Studiul se concentreaza pe aceste
exemple internationale pentru a intelege evolutia si impactul farmaciei
comunitare in contextul sanatatii publice.

Scopul lucrarii: Elucidarea rolului farmaciei comunitare in prestarea
serviciilor de sanatate publica.

Material si metode. Studiul a constat intr-o revizuire a literaturii
internationale privind serviciile farmaceutice comunitare avansate,
incluzand surse stiintifice si rapoarte organizationale. Au fost analizate
documente strategice si pozitii PGEU si date privind vaccinarea in
farmaciile comunitare, precum si articole stiintifice din PubMed
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referitoare la ,pharmaceutical care”, preventia bolilor cronice si
reducerea erorilor de medicatie.

Criteriile de selectie au inclus publicatii din ultimii 10—15 ani, in
limba engleza sau romana, care descriu implementarea serviciilor
clinice, de vaccinare, screening, consiliere in farmacii comunitare.

Rezultate. Analiza literaturii internationale evidentiaza o
diversificare semnificativa a serviciilor farmaceutice comunitare si o
evolutie clara spre servicii avansate cu impact asupra sanatatii publice.
in Marea Britanie, Franta, Germania, Olanda si Danemarca, farmaciile
ofera servicii clinice extinse, incluzand revizuiri ale medicatiei
(medication review), reconcilierea tratamentului la externare,
managementul aderentei si monitorizarea pacientilor cu boli cronice
precum diabet, hipertensiune arteriala sau astm. Aceste servicii sunt
integrate in protocoale nationale si sunt sustinute de programe de
formare continua pentru farmacisti, ceea ce le confera o valoare
adaugata semnificativa Tn prevenirea complicatiilor si imbunatatirea
rezultatelor clinice.

in Portugalia, Irlanda, Belgia, Franta, Italia si Spania, farmaciile
comunitare au un rol consolidat Tn vaccinare: acestea administreaza
vaccinuri sezoniere si de rutina, inclusivimpotriva gripei, COVID-19, HPV
sau tetanos, contribuind la cresterea ratelor de vaccinare sila reducerea
incidentei bolilor prevenibile prin vaccinare. in plus, farmacistii ofera
consiliere activa pentru reducerea reticentei la vaccinare si participa la
campanii de educatie pentru sanatate publica.

in afara Europei, in Canada, Statele Unite, Australia si Noua
Zeelanda, farmacistii practica servicii avansate de ,pharmaceutical
care”: evalueaza schemele terapeutice ale pacientilor, identifica si
reduc polipragmazia, previn problemele legate de medicatie si
monitorizeaza eficienta tratamentelor. Studiile arata ca interventiile
conduse de farmacisti reduc erorile de medicatie, optimizeaza utilizarea
medicamentelor si  Tmbunatdtesc controlul  bolilor cronice,
demonstrand impact clinic pozitiv.

Pe langa acestea, farmaciile comunitare din multe tari ofera servicii
complementare de sanatate publica, inclusiv testari rapide pentru
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infectii respiratorii si boli infectioase, screening cardiovascular,
monitorizarea glicemiei si tensiunii arteriale, programe de renuntare la \
fumat, consiliere pentru sanatatea sexuala si reproductiva, precum si \
servicii digitale integrate (telefarmacie, dosare electronice). Aceasta \
gama variata de servicii demonstreaza ca farmaciile pot functiona ca
centre de preventie si interventie precoce, usurand presiunea asupra
sistemului medical traditional.

Implementarea cu succes a acestor roluri depinde de factori cheie:
un cadru legislativ clar si favorabil, formare profesionala continua a
farmacistului, modele de remunerare sustenabile si integrare eficienta
cu sistemele medicale si platformele digitale de sanatate.

Concluzii. Farmaciile comunitare din numeroase tari europene
demonstreaza eficienta integrarii serviciilor clinice, a programelor de
vaccinare si a interventiilor preventive in sistemul de sanatate publica,
contribuind la reducerea erorilor de medicatie, la imbunatatirea
rezultatelor clinice si la cresterea accesului populatiei la servicii de
ingrijire. Tn Republica Moldova, insd, cadrul juridic actual nu
reglementeaza serviciile farmaceutice avansate, ceea ce limiteaza
extinderea rolului profesional al farmacistului. in special, Legea nr.
1456/1993 cu privire la activitatea farmaceuticd necesitd modificari si
completari pentru a include servicii precum managementul terapiei
medicamentoase, screening-ul, monitorizarea parametrilor clinici si
vaccinarea in farmacie. Pe baza literaturii de specialitate analizate,
devine evidenta necesitatea armonizarii legislatiei nationale cu
modelele europene, astfel incat Republica Moldova sa poata dezvolta si
implementa servicii farmaceutice avansate, adaptate nevoilor actuale
ale populatiei si standardelor internationale.

Cuvinte cheie: farmacie comunitara, rol, promovare, sanatate
publica, servicii avansate.
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Introduction. Community pharmacy is evolving globally, moving
beyond the traditional role of medicine distribution and increasingly
integrating into public health services. In many European and
non-European countries, community pharmacists actively participate in
prevention programs, health education, and chronic disease
management. This evolution is supported by national policies,
legislative frameworks, and professional training strategies that
recognize the pharmacist’s contribution to improving access to
healthcare services and the efficiency of public health systems.

Based on specialized literature, various international models of
advanced pharmaceutical services are highlighted, including counseling
and monitoring of drug therapy, preventive services (vaccination,
screening), patient education programs, and the integration of digital
technologies. The study focuses on these international examples to
understand the evolution and impact of community pharmacy in the
context of public health.

Aim of the study. To elucidate the role of community pharmacy in
the provision of public health services.

Material and methods. The study consisted of a review of
international literature on advanced community pharmaceutical
services, including scientific sources and organizational reports.
Strategic documents and PGEU positions were analyzed, as well as data
on vaccination in community pharmacies and scientific articles from
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PubMed related to pharmaceutical care, chronic disease prevention,
and reduction of medication errors.

Selection criteria included publications from the last 10—15 years, in
English or Romanian, describing the implementation of clinical,
vaccination, screening, and counseling services in community
pharmacies.

Results. The analysis of international literature highlights a
significant diversification of community pharmaceutical services and a
clear evolution toward advanced services with impact on public health.
In the United Kingdom, France, Germany, the Netherlands, and
Denmark, pharmacies provide extensive clinical services, including
medication reviews, reconciliation of treatment at discharge,
adherence management, and monitoring of patients with chronic
diseases such as diabetes, hypertension, or asthma. These services are
integrated into national protocols and supported by continuous training
programs for pharmacists, giving them significant added value in
preventing complications and improving clinical outcomes.

In Portugal, Ireland, Belgium, France, Italy, and Spain, community
pharmacies play a consolidated role in vaccination: they administer
seasonal and routine vaccines, including against influenza, COVID-19,
HPV, or tetanus, contributing to increased vaccination rates and
reduced incidence of vaccine-preventable diseases. In addition,
pharmacists actively provide counseling to reduce vaccine hesitancy
and participate in public health education campaigns.

Outside Europe, in Canada, the United States, Australia, and New
Zealand, pharmacists practice advanced pharmaceutical care: they
evaluate patients’ therapeutic regimens, identify and reduce
polypharmacy, prevent medication-related problems, and monitor
treatment effectiveness. Studies show that pharmacist-led
interventions reduce medication errors, optimize drug use, and
improve chronic disease control, demonstrating positive clinical impact.

In addition, community pharmacies in many countries provide
complementary public health services, including rapid testing for
respiratory infections and infectious diseases, cardiovascular screening,

AN SIS
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monitoring of blood glucose and blood pressure, smoking cessation
programs, counseling for sexual and reproductive health, as well as
integrated digital services (telepharmacy, electronic records). This wide
range of services demonstrates that pharmacies can function as centers
of prevention and early intervention, easing the pressure on the
traditional medical system.

Successful implementation of these roles depends on key factors: a
clear and favorable legislative framework, continuous professional
training of pharmacists, sustainable remuneration models, and
effective integration with medical systems and digital health platforms.

Conclusions. Community pharmacies in many European countries
demonstrate the effectiveness of integrating clinical services,
vaccination programs, and preventive interventions into the public
health system, contributing to reduced medication errors, improved
clinical outcomes, and increased population access to healthcare
services. In the Republic of Moldova, however, the current legal
framework does not regulate advanced pharmaceutical services,
limiting the expansion of the pharmacist’s professional role. In
particular, Law No. 1456/1993 on pharmaceutical activity requires
amendments and additions to include services such as medication
therapy management, screening, monitoring of clinical parameters, and
vaccination in pharmacies. Based on the analyzed specialized literature,
the need to harmonize national legislation with European models
becomes evident, so that the Republic of Moldova can develop and
implement advanced pharmaceutical services adapted to the current
needs of the population and international standards.

Key words: community pharmacy, role, promotion, public health,
advanced services

88




CHIMIE FARMACEUTICA
SI CONTROLUL
MEDICAMENTULUI




MATERIAELELE CONFERINTEI
CZU: 547.458.2:543.544.5.068.7
APLICAREA METODEI HPLC TN ANALIZA GLUCOZEI
Catalina CARAIMAN?, Elena DONICI*?, Livia UNCU *?

ICatedra de chimie farmaceuticd si toxicologicd,
2Centrul de Dezvoltare a Medicamentului,
Universitatea de Stat de Medicind si Farmacie , Nicolae Testemitanu”
Conducadtor stiintific: Livia UNCU

Autor corespondent*: elena.donici@usmf.md

Introducere. Glucoza este un compus esential pentru metabolismul
energetic, fiind implicata Tn numeroase procese fiziologice.
Determinarea sa exactda este indispensabila Tn diagnosticul si
monitorizarea diabetului zaharat, precum si in controlul calitatii
produselor farmaceutice si alimentare. Printre metodele moderne de
analiza, HPLC ocupa un loc central datorita sensibilitatii, preciziei si
reproductibilitatii ridicate. Tn comparatie cu metodele colorimetrice sau
enzimatice, HPLC ofera avantajul separarii rapide a glucozei de alti
compusi interferenti, fard necesitatea reactiilor chimice complexe.

Scopul lucrarii: Evaluarea aplicabilitatii metodei HPLC in analiza
calitativa si cantitativa a glucozei din probe biologice, farmaceutice si
alimentare.

Materiale si metode. A fost realizata o revizuire a literaturii de
specialitate din bazele de date Medline, Cochrane, Embase si Springer,
folosind cuvintele-cheie: ,HPLC”, ,analiza glucozei”, ,cromatografie
lichida”, ,detectie refractometrica”. De asemenea, au fost consultate
reviste tipdrite de profil. Tn total, au fost analizate 46 de surse
bibliografice relevante.

Rezultate. Metoda HPLC s-a dovedit eficientd pentru determinarea
glucozei in diverse matrici, datorita separarii clare si detectiei sensibile.
Cea mai frecvent utilizata configuratie implica coloane de tip Aminex
HPX-87C sau NH;, faza mobila compusa din apa degazata sau amestec
acetonitril/apd, si detectie refractometricd (RID). Tn unele studii s-au
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utilizat detectoare electrochimice sau UV la 190-210 nm pentru o
sensibilitate crescutd. Metoda permite determinarea simultana a mai
multor glucide in probe complexe, cu limite de detectie de ordinul
pg/mL. Tn analiza produselor farmaceutice, HPLC oferd avantaje prin
precizie si timp redus de analiza (sub 10 minute per proba). in domeniul
clinic, metoda a fost aplicata cu succes pentru determinarea glucozei in
ser si uring, fiind validata conform cerintelor ICH privind linearitatea,
exactitatea si precizia.

Concluzii. Metoda HPLC reprezinta una dintre cele mai performante
tehnici pentru analiza glucozei, datorita capacitatii de separare ridicate,
sensibilitatii si  reproductibilitatii excelente. Aceasta permite
determinari precise in probe biologice si farmaceutice, fara interferente
majore. Datorita posibilitatii automatizarii si a compatibilitatii cu
sisteme moderne de detectie, HPLC este consideratd o metoda de
referinta in analiza glucozei, oferind o alternativa rapida si fiabila
metodelor clasice.

AN SIS

Cuvinte cheie: glucoza, HPLC, detectie refractometrica.
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Introduction. Glucose is an essential compound for energy
metabolism, being involved in numerous physiological processes. Its
accurate determination is indispensable in the diagnosis and
monitoring of diabetes mellitus, as well as in quality control of
pharmaceutical and food products. Among modern analytical methods,
HPLC holds a central place due to its high sensitivity, precision, and
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reproducibility. Compared to colorimetric or enzymatic methods, HPLC
offers the advantage of rapid separation of glucose from interfering
compounds without the need for complex chemical reactions.

Aim of the study: To evaluate the applicability of the HPLC method
for qualitative and quantitative analysis of glucose in biological,
pharmaceutical, and food samples.

Materials and methods. A review of the scientific literature was
conducted using databases such as Medline, Cochrane, Embase, and
Springer, with the keywords: “HPLC,” “glucose analysis,” “liquid
chromatography,” “refractometric detection.” Relevant printed
journals were also consulted. In total, 46 bibliographic sources were
analyzed.

Results. The HPLC method proved effective for glucose
determination in various matrices due to clear separation and sensitive
detection. The most commonly used configuration involves Aminex
HPX-87C or NH, columns, a mobile phase composed of degassed water
or an acetonitrile/water mixture, and refractometric detection (RID). In
some studies, electrochemical or UV detectors at 190-210 nm were
used for increased sensitivity. The method allows simultaneous
determination of multiple sugars in complex samples, with detection
limits in the pg/mL range. In pharmaceutical analysis, HPLC offers
advantages in precision and reduced analysis time (under 10 minutes
per sample). Clinically, the method has been successfully applied for
glucose determination in serum and urine, validated according to ICH
requirements for linearity, accuracy, and precision.

Conclusions. HPLC is one of the most powerful techniques for
glucose analysis, due to its high separation capacity, sensitivity, and
excellent reproducibility. It allows precise determinations in biological
and pharmaceutical samples without major interferences. Given its
potential for automation and compatibility with modern detection
systems, HPLC is considered a reference method for glucose analysis,
offering a rapid and reliable alternative to classical methods.

Key words: glucose, HPLC, refractometric detection.
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Introducere. Apa Marii Moarte este caracterizata printr-o salinitate
extrema si o compozitie chimica unica, bogata in saruri si minerale
precum magneziu, calciu si cloruri. Proprietatile sale terapeutice,
cosmetice si geochimice au atras interesul cercetatorilor din multiple
discipline. Tntelegerea compozitiei chimice este esentiald pentru
evaluarea efectelor biologice si a aplicatiilor potentiale in industrie sau
medicina.

Scopul lucrarii. Sinteza si evaluarea principalelor date din literatura
de specialitate privind compozitia chimica a apei din Marea Moarta.

Materiale si metode. S-a realizat o revizuire a studiilor publicate in
baze de date internationale precum Scopus, Web of Science si Springer,
folosind termeni de cautare precum: ,Dead Sea water”, ,chemical
composition”, ,major ions”, ,salinity”, ,,geochemistry”. In total, au fost
analizate 45 de surse relevante, incluzand studii chimice, geochimice si
biologice.

Rezultate. Datele indica o salinitate intre 30-35%, cu predominanta
ionilor de magneziu si cloruri. Concentratiile de sodiu si potasiu sunt
moderate, Tn timp ce calciul si sulfatii sunt mai redusi. Raportul ridicat
Mg?*/Ca?* confera apei proprietati fizico-chimice unice si contribuie la
efectele sale terapeutice. Compozitia chimica este relativ stabila, dar
poate varia usor in functie de sezonalitate, evaporare si aporturi minore
de apa dulce. Comparativ cu alte lacuri hipersaline, Marea Moarta
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prezinta un profil ionic distinct, explicind importanta sa pentru
aplicatiile cosmetice si medicale.

Concluzii. Revizuirea literaturii confirma ca apa Marii Moarte are o
compozitie chimica extrema si stabila, dominata de magneziu si cloruri,
cu implicatii semnificative Tn geochimie, medicina si cosmetica.
Monitorizarea si caracterizarea acestei ape raman esentiale pentru
cercetarile aplicate si pentru intelegerea acestui ecosistem unic.

Cuvinte-cheie: Marea Moarta, apa hipersalina, compozitie chimica.
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Introduction. Dead Sea water is characterized by extreme salinity
and a unique chemical composition, rich in salts and minerals such as
magnesium, calcium, and chlorides. Its therapeutic, cosmetic, and
geochemical properties have attracted research interest across
multiple disciplines. Understanding its chemical composition is
essential for evaluating biological effects and potential industrial or
medical applications.

Aim of the study. To synthesize and evaluate the main data from the
literature regarding the chemical composition of Dead Sea water, the
concentrations of major ions, and their implications.

Material and methods. A review of studies published in international
databases such as Scopus, Web of Science, and Springer was performed
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using keywords: “Dead Sea water”, “chemical composition”, “major
ions”, “salinity”, “geochemistry”. A total of 45 relevant sources,
including chemical, geochemical, and biological studies, were analyzed.

Results. Data indicate salinity between 30-35%, with magnesium
and chloride ions predominating. Sodium and potassium
concentrations are moderate, while calcium and sulfate are lower. The
high Mg?*/Ca?* ratio gives the water unique physicochemical properties
and contributes to its therapeutic effects. The chemical composition is
relatively stable but may slightly vary due to seasonal changes,
evaporation, and minor freshwater inflows. Compared to other
hypersaline lakes, the Dead Sea has a distinct ionic profile, explaining its
importance for cosmetic and medical applications.

AN SIS

Conclusions. The literature review confirms that Dead Sea water has
an extreme and stable chemical composition dominated by magnesium
and chlorides, with significant geochemical, medical, and cosmetic
implications. Monitoring and characterization remain essential for
applied research and understanding this unique ecosystem.

Key words: Dead Sea, hypersaline water, chemical composition.
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Introducere. Chirurgia hepatobiliara majora ramane asociata cu un
riscimportant de complicatii vasculare, biliare si parenchimatoase, ceea
ce impune o monitorizare postoperatorie stringenta si metode
imagistice cu sensibilitate si specificitate nalte. Utilizarea markerilor de
contrast — intravenosi, hepatospecifici si biliari — Tn ecografie,
tomografie computerizata, rezonanta magnetica si tehnici de
fluorescenta a deschis noi perspective pentru evaluarea perfuziei
parenchimului hepatic, a permeabilitatii anastomozelor biliare, a
viabilitatii grefei si a raspunsului la terapiile adjuvante. Totusi, literatura
de specialitate este eterogena, cu protocoale diferite si indicatori de
rezultat variabili, ceea ce limiteaza transpunerea unitara in practica.

Scopul lucrarii. Scopul prezentului studiu este de a realiza o sinteza
critica si comparativa a datelor recente privind utilizarea markerilor de
contrast in monitorizarea terapiei postoperatorii in chirurgia
hepatobiliara, cu definirea unui cadru metodologic riguros pentru
cercetarile clinice viitoare in domeniu.

Material si metode. A fost efectuat un reviu sistematic al literaturii
in bazele de date PubMed/MEDLINE, Embase, Scopus, Web of Science
si Cochrane Library, pentru perioada 2010-2025, utilizdnd combinatii
de termeni (,hepatobiliary surgery”, ,postoperative monitoring”,
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»,contrast agents”, ,CEUS”, ,ICG fluorescence”, ,hepatobiliary MRI
contrast”, ,biliary leak”, ,graft perfusion”, ,treatment response”). Au
fost incluse studii clinice randomizate, studii prospective si
retrospective cu 230 de pacienti, care au evaluat rolul markerilor de
contrast in monitorizarea postoperatorie (detectia complicatiilor,
ghidarea terapiei, evaluarea raspunsului terapeutic). Au fost excluse
rapoartele de caz, seriile mici, studiile exclusiv intraoperatorii, articolele
fara acces la text integral si cele cu metodologie incompleta. Evaluarea
critica a calitatii a fost realizata utilizand instrumentele QUADAS-2 si
ROBINS-I, cu analiza narativa structurata a rezultatelor, data fiind
heterogenitatea protocoalelor.

AN SIS

Rezultate. Analiza studiilor selectate evidentiaza rolul marcant al
ecografiei cu substanta de contrast in detectarea precoce a trombozei
de vena porta si a complicatiilor vasculare dupa transplant sau rezectii
hepatice majore, precum si utilitatea sa in diferentierea colectiilor
biliare de cele hematice sau infectioase. Markerii de fluorescenta pe
baza de indocianina verde sunt raportati ca utili nu doar intraoperator,
ci si In evaluarea dinamica a perfuziei segmentare si a vindecarii
parenchimului in primele zile postoperatorii. Agentii de contrast
hepatospecifici pentru RMN permit o apreciere superioara a viabilitatii
parenchimului restant si a recurentei tumorale precoce dupa rezectii
sau ablatii, in timp ce tomografia computerizata cu contrast ramane
standard pentru aprecierea complicatiilor majore, dar cu expunere
relativ crescuta la radiatii. Majoritatea studiilor evidentiaza un impact
semnificativ asupra deciziilor terapeutice (modificarea conduitei
postoperatorii, reinterventie precoce, ajustarea terapiei adjuvante),
insa sunt marcate de limitari metodologice: numar redus de pacienti,
lipsa standardizarii momentelor de evaluare, criterii variabile pentru
»gold standard” si absenta comparatiilor directe intre modalitati.

Concluzii. Datele publicate confirma potentialul major al markerilor
de contrast in optimizarea monitorizarii postoperatorii in chirurgia
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hepatobiliara, prin cresterea acuratetii diagnosticului complicatiilor si
ghidarea individualizata a terapiei. Eterogenitatea actualda a studiilor
impune, insa, dezvoltarea unor protocoale standardizate privind tipul
de marker, momentul investigatiei, parametrii analizati si corelarea cu
evolutia clinica si paraclinica. Prezentul studiu bibliografic configureaza
o baza metodologica solida pentru proiecte viitoare, vizand studii clinice
prospective, multicentrice, care sa valideze algoritmi integrati de
utilizare a markerilor de contrast in monitorizarea postoperatorie a
pacientilor supusi chirurgiei hepatobiliare.

Cuvinte cheie: markeri de contrast; chirurgie hepatobiliara;
monitorizare postoperatorie; ecografie cu substantda de contrast;
fluorescenta cu indocianina verde; RMN hepatospecific.
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Introduction. Major hepatobiliary surgery remains associated with a
significant risk of vascular, biliary and parenchymal complications,
necessitating stringent postoperative monitoring and imaging
modalities with high sensitivity and specificity. The use of contrast
agents—intravenous, hepatospecific and biliary—in ultrasound,
computed tomography, magnetic resonance imaging and fluorescence-
based techniques has opened new perspectives for evaluating hepatic
parenchymal perfusion, biliary anastomotic patency, graft viability and
the response to adjuvant therapies. However, the existing literature is
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heterogeneous, with divergent protocols and variable outcome
indicators, which limits uniform implementation in clinical practice.

Aim of the study. The aim of this study is to provide a critical and
comparative synthesis of recent data regarding the use of contrast
agents in monitoring postoperative therapy in hepatobiliary surgery,
and to establish a rigorous methodological framework for future clinical
research in this field.

Material and methods. A systematic literature review was
conducted in PubMed/MEDLINE, Embase, Scopus, Web of Science and
Cochrane Library for the period 2010-2025, using combinations of the
following terms: “hepatobiliary surgery,” “postoperative monitoring,”
“contrast agents,” “CEUS,” “ICG fluorescence,” “hepatobiliary MRI
contrast,” “biliary leak,” “graft perfusion,” and “treatment response.”
Randomized clinical trials, prospective and retrospective studies with
>30 patients that evaluated the role of contrast agents in postoperative
monitoring (complication detection, therapeutic guidance, assessment
of treatment response) were included. Case reports, small series,
exclusively intraoperative studies, articles without full-text access and
studies with incomplete methodology were excluded. Critical quality
assessment was performed using QUADAS-2 and ROBINS-I instruments,
with a structured narrative synthesis of results due to the heterogeneity
of protocols.

AN SIS

Results. Analysis of the selected studies highlights the pronounced
role of contrast-enhanced ultrasound in the early detection of portal
vein thrombosis and vascular complications following transplantation
or major hepatic resections, as well as its utility in distinguishing biliary
collections from hematomas or infectious collections. Fluorescence
markers based on indocyanine green have been reported as valuable
not only intraoperatively but also for dynamic assessment of segmental
perfusion and parenchymal recovery during the early postoperative
period. Hepatospecific MRI contrast agents provide superior evaluation
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of remnant parenchymal viability and early tumor recurrence after
resections or ablations, whereas contrast-enhanced computed
tomography remains the standard for major complication assessment,
albeit with relatively higher radiation exposure. Most studies
demonstrate a significant impact on therapeutic decision-making
(modification of postoperative management, early reintervention,
adjustment of adjuvant therapy), yet they are marked by
methodological limitations: small sample sizes, lack of standardized
evaluation timing, variable “gold standard” definitions and absence of
direct comparisons between imaging modalities.

Conclusions. Published data confirm the substantial potential of
contrast agents in optimizing postoperative monitoring in hepatobiliary
surgery by increasing diagnostic accuracy for complications and
enabling individualized therapeutic guidance. Nevertheless, the current
heterogeneity of studies necessitates the development of standardized
protocols regarding the type of contrast agent, timing of imaging,
analytical parameters and correlation with clinical and paraclinical
evolution. This bibliographic study establishes a solid methodological
foundation for future research, including prospective multicenter
clinical studies aimed at validating integrated algorithms for the use of
contrast agents in postoperative monitoring of patients undergoing
hepatobiliary surgery.

Key words: contrast agents; hepatobiliary surgery; postoperative
monitoring; contrast-enhanced ultrasound; indocyanine green
fluorescence; hepatospecific MRI.
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S| PREVENIREA OBEZITATII

Elvira PERMEACOVA-RUSNAC!?, Elena DONICI*!?2, i

Vladimir VALICA?2

1Catedra de chimie farmaceuticd si toxicologicd
2Centrul de Dezvoltare a Medicamentului
Universitatea de Stat de Medicind si Farmacie ,,Nicolae Testemitanu”
Conducator stiintific: Vladimir VALICA

Autor corespondent*: elena.donici@usmf.md

Introducere. Obezitatea este o problema majora de sanatate
publica, asociata cu boli cardiovasculare, diabet si tulburari metabolice.
Nutritia adecvata joaca un rol central in prevenirea excesului ponderal,
mentinerea greutatii optime si promovarea sanatatii pe termen lung.
Adoptarea unor diete echilibrate, bogate in fibre, proteine de calitate si
nutrienti esentiali, contribuie la controlul aportului caloric si la
reducerea riscului de obezitate.

Scopul lucrarii. Analizarea literaturii de specialitate privind
importanta nutritiei in gestionarea greutatii corporale si prevenirea
obezitatii, evidentiind strategiile alimentare eficiente.

Material si metode. Lucrarea se bazeazda pe revizuirea studiilor
publicate in baze de date internationale precum PubMed, Scopus si Web
of Science, utilizdnd termeni de cdutare precum: ,nutritie echilibratd”,
»gestionarea greutatii”, ,prevenirea obezitatii”, ,dieta sanatoasad”,
»control caloric”. Au fost analizate peste 60 de surse relevante, incluzand
studii clinice, metaanalize si ghiduri de nutritie.

Rezultate. Datele din literatura arata ca dietele hipocalorice, cu
aport adecvat de proteine si fibre, consum redus de zaharuri si grasimi
saturate, si incluziunea regulata a fructelor si legumelor, favorizeaza
pierderea 1n greutate si mentinerea acesteia pe termen lung.
Interventiile nutritionale combinate cu activitatea fizica si consilierea
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comportamentala au demonstrat eficienta crescuta. Dietele bogate in
alimente procesate si zaharuri addaugate sunt asociate cu cresterea
riscului de obezitate si complicatii metabolice.

Concluzii. Nutritia adecvata reprezinta un factor cheie in prevenirea si
gestionarea obezitatii. Implementarea strategiilor alimentare echilibrate si
personalizate, insotite de educatie nutritionala si activitate fizica regulata,
poate contribui semnificativ la mentinerea greutatii optime si la reducerea
riscului de boli asociate excesului ponderal.

Cuvinte cheie: nutritie, gestionarea greutatii, dieta echilibrata.
CZU: 613.24+616-056.52-084
ADEQUATE NUTRITION AND ITS ROLE IN MANAGING WEIGHT

AND PREVENTING OBESITY

Elvira PERMEACOVA-RUSNAC?, Elena DONICI*2, Vladimir
VALICA??

IDepartment of Pharmaceutical and Toxicological Chemistry
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Nicolae Testemitanu State University of Medicine and Pharmacy
Scientific adviser: Vladimir VALICA

Corresponding author*: elena.donici@usmf.md

Introduction. Obesity is a major public health issue, associated with
cardiovascular diseases, diabetes, and metabolic disorders. Adequate
nutrition plays a central role in preventing excess body weight,
maintaining optimal weight, and promoting long-term health. Adopting
balanced diets rich in fiber, high-quality proteins, and essential
nutrients contributes to controlling caloric intake and reducing the risk
of obesity.

Aim of the study. To analyze the scientific literature regarding the
importance of nutrition in weight management and obesity prevention,
highlighting effective dietary strategies.

Material and methods. The study is based on a review of studies
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published in international databases such as PubMed, Scopus, and Web
of Science, using keywords: “balanced nutrition,” “weight
management,” “obesity prevention,” “healthy diet,” “caloric contro
Over 60 relevant sources were analyzed, including clinical studies,
meta-analyses, and nutrition guidelines.

n u I ”

Results. Literature data indicate that hypocaloric diets with adequate
protein and fiber intake, reduced sugar and saturated fat consumption,
and regular inclusion of fruits and vegetables, support weight loss and
long-term weight maintenance. Nutritional interventions combined with
physical activity and behavioral counseling have shown increased
effectiveness. Diets high in processed foods and added sugars are
associated with a higher risk of obesity and metabolic complications.

AN SIS

Conclusions. Adequate nutrition is a key factor in obesity prevention
and management. Implementing balanced and personalized dietary
strategies, combined with nutrition education and regular physical
activity, can significantly contribute to maintaining optimal body weight
and reducing the risk of weight-related diseases.

Key words: nutrition, weight management, balanced diet
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Introducere. Radiatiile ultraviolete (UV) sunt una dintre principalele
cauze ale imbatranirii premature a pielii, ale aparitiei arsurilor solare si ale
cancerului cutanat. Produsele cu factor de protectie solara (SPF) au rolul
de a atenua aceste efecte, insa multe filtre chimice sintetice pot provoca
reactii adverse cutanate sau impact ecologic negativ. In acest context,
interesul pentru utilizarea compusilor naturali cu activitate
fotoprotectoare a crescut considerabil. Sursele naturale, bogate in
flavonoide, polifenoli, carotenoizi si vitamine antioxidante, pot absorbi
radiatiile UV si neutraliza radicalii liberi generati de expunerea solara.

Scopul lucrarii. Evaluarea potentialului fotoprotector al unor produse
naturale.

Material si metode. Au fost analizate date din bazele de date stiintifice
Medline, Cochrane, Embase si Springer, folosind cuvintele-cheie: ,natural
sunscreen”, ,UV protection”, ,SPF determination”, ,plant extracts”. Au
fost selectate 52 de surse bibliografice. Evaluarea activitatii
fotoprotectoare se realizeaza in general prin spectrofotometrie UV-Vis,
determinand absorbtia extractelor naturale in intervalul 290-400 nm.
Valoarea SPF este calculatd conform metodei Mansur, bazata pe
integrarea absorbtiei UVB si UVA.

Rezultate. Numeroase extracte vegetale au demonstrat activitate
fotoprotectoare, prezentand valori ale SPF intre 2 si 10, ceea ce indica o
protectie usoara pana la moderata. Ceaiul verde (Camellia sinensis), bogat
in catechine, extractul de seminte de struguri (Vitis vinifera), bogat in
proantocianidine, precum si aloe vera, musetelul, propolisul si extractul de
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rodie s-au evidentiat prin activitate antioxidanta si capacitate de absorbtie
a radiatiilor UV. De asemenea, uleiurile vegetale precum cele de: zmeura,
morcov, germeni de grau, masline au demonstrat valori moderate ale SPF
datorita continutului de carotenoizi si acizi grasi nesaturati. Studiile
sugereaza ca amestecul dintre extractele naturale si filtrele minerale: oxid
de zinc, dioxid de titan determina o crestere semnificativa a efectului de
protectie solara.

Concluzii. Sursele naturale cu factor de protectie solara reprezinta o
alternativa promitdtoare la filtrele sintetice, oferind o protectie eficienta,
sigura si ecologica. Datorita continutului bogat in antioxidanti, aceste
produse contribuie la reducerea stresului oxidativ si la protejarea pielii
impotriva efectelor nocive ale radiatiilor UV. Metodele spectrale, in special
spectrofotometria UV-Vis, permit evaluarea rapidd si economica a
potentialului fotoprotector al compusilor naturali, favorizand dezvoltarea
unor produse dermato-cosmetice sigure si sustenabile.

Cuvinte-cheie: protectie solara, produse naturale, spectrofotometrie
UV-Vis

CZU: 616.5-001.15-084:615.32
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Corresponding author*: elena.donici@usmf.md

Introduction. Ultraviolet (UV) radiation is one of the main causes of
premature skin aging, sunburn, and skin cancer. Sunscreen products with
a sun protection factor (SPF) help mitigate these effects; however, many
synthetic chemical filters can cause adverse skin reactions or negative
environmental impact. In this context, interest in the use of natural
compounds with photoprotective activity has grown considerably. Natural

AN SIS
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sources, rich in flavonoids, polyphenols, carotenoids, and antioxidant
vitamins, can absorb UV radiation and neutralize free radicals generated
by sun exposure.

Aim of the study. To evaluate the photoprotective potential of selected
natural products.

Material and methods. Data from scientific databases such as Medline,
Cochrane, Embase, and Springer were analyzed using the keywords:
“natural sunscreen,” “UV protection,” “SPF determination,” “plant
extracts.” A total of 52 bibliographic sources were selected.
Photoprotective  activity is generally assessed using UV-Vis
spectrophotometry, measuring the absorption of natural extracts in the
290-400 nm range. The SPF value is calculated according to the Mansur
method, based on the integration of UVB and UVA absorption.

Results. Numerous plant extracts demonstrated photoprotective activity,
with SPF values ranging from 2 to 10, indicating light to moderate protection.
Green tea (Camellia sinensis), rich in catechins; grape seed extract (Vitis
vinifera), rich in proanthocyanidins; as well as aloe vera, chamomile, propolis,
and pomegranate extract stood out for their antioxidant activity and UV
absorption capacity. Additionally, vegetable oils such as raspberry, carrot,
wheat germ, and olive oils showed moderate SPF values due to their content
of carotenoids and unsaturated fatty acids. Studies suggest that combining
natural extracts with mineral filters, such as zinc oxide and titanium dioxide,
significantly enhances sun protection efficacy.

Conclusions. Natural sources with sun protection factor represent a
promising alternative to synthetic filters, providing effective, safe, and eco-
friendly protection. Due to their rich antioxidant content, these products
contribute to reducing oxidative stress and protecting the skin from the
harmful effects of UV radiation. Spectral methods, especially UV-Vis
spectrophotometry, allow rapid and cost-effective evaluation of the
photoprotective potential of natural compounds, supporting the
development of safe and sustainable dermato-cosmetic products.

Key words: sun protection, natural products, UV-Vis
spectrophotometry
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Introducere. Melatonina (N-acetil-5-metoxitriptamina) este un compus
endogen cu rol esential in reglarea ritmului circadian si in protectia
antioxidantd a organismului. in ultimul deceniu, interesul stiintific pentru
acest hormon a crescut semnificativ, fiind utilizat in numeroase suplimente
alimentare si produse farmaceutice destinate Tmbunatatirii somnului,
reducerii stresului oxidativ si sustinerii sistemului imunitar. Controlul
calitatii acestor produse necesita metode analitice riguroase, dintre care
cromatografia lichida de Tnalta performanta (HPLC) s-a impus ca metoda
de referinta datorita preciziei si reproductibilitatii sale.

AN SIS

Scopul lucrarii. Lucrarea are ca obiectiv determinarea si evaluarea
linearitatii metodei HPLC utilizate pentru dozarea melatoninei din
suplimente alimentare, ca parametru esential al validarii metodei analitice.

Material si metode. Studiul a fost realizat pe doua produse
comerciale contindnd melatonina: Melatonin 1 mg comprimate
(BioTechUSA) si Melatonin Liposome 2% (Maxclinic). Analizele au fost
efectuate utilizdnd un sistem HPLC Agilent 1260 Infinity, echipat cu
coloana Zorbax Eclipse Plus C18 (4,6x50 mm, 3,5 um), detectie UV la
225 nm, temperatura a coloanei 25 °C. Faza mobila a fost un amestec
KH,PO4 2,45 g/L, pH = 3,0 (ajustat cu HsPO,) si acetonitril in raport 80:20
(v/v), debitul 1,5 mL/min. Pentru verificarea linearitatii au fost
preparate cinci solutii standard de melatonina cu concentratii de 20, 40,
60, 80 si 100 pug/mL. Fiecare solutie a fost injectata in dublu exemplar,
iar ariile picurilor principale au fost utilizate pentru construirea curbei
de calibrare.
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Rezultate. Relatia dintre aria picurilor si concentratia melatoninei a
fost lineara in intreg domeniul investigat, cu un coeficient de corelatie
R = 0,9999, valoare care confirma linearitatea excelenta a metodei.
Deviatiile relative ale punctelor experimentale fata de linia de regresie
au fost sub 2%, iar reproducibilitatea injectiilor consecutive a prezentat
RSD < 1%. Rezultatele confirma stabilitatea sistemului cromatografic si
acuratetea metodei de preparare a solutiilor standard si proba.

Concluzii. Metoda HPLC aplicata pentru determinarea melatoninei s-
a dovedit liniard, precisa si reproductibild in domeniul concentratiilor
20-100 pg/mL. Parametrii obtinuti respecta criteriile de validare
impuse de ghidurile ICH Q2(R1), demonstrand aplicabilitatea metodei
in controlul calitatii suplimentelor alimentare si in analiza comparativa
a produselor farmaceutice ce contin melatonina.

Cuvinte cheie: melatonina, HPLC, linearitate, validare metod3,
suplimente alimentare
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Introduction. Melatonin (N-acetyl-5-methoxytryptamine) is an
endogenous compound with a key role in regulating the circadian rhythm
and in maintaining the body’s antioxidant defense system. Over the past
decade, scientific interest in this hormone has increased considerably, as it
is widely incorporated into dietary supplements and pharmaceutical
products intended to improve sleep quality, reduce oxidative stress, and
support immune function. Ensuring the quality of these products requires
rigorous analytical methods, among which high-performance liquid
chromatography (HPLC) has become the method of choice due to its
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precision and reproducibility.

Aim of the study. The objective of this work was to determine and
evaluate the linearity of the HPLC method used for the quantitative assay
of melatonin in dietary supplements, as a critical parameter in analytical
method validation.

Material and methods. The study was conducted on two commercial
melatonin-containing products: Melatonin 1 mg tablets (BioTechUSA) and
Melatonin Liposome 2% (Maxclinic). Analyses were performed using an
Agilent 1260 Infinity HPLC system equipped with a Zorbax Eclipse Plus C18
column (4.6 x 50 mm, 3.5 um), UV detection at 225 nm, and a column
temperature of 25 °C. The mobile phase consisted of KH,PO, solution (2.45
g/L, pH = 3.0 adjusted with HsPQO4) and acetonitrile in an 80:20 (v/v) ratio,
with a flow rate of 1.5 mL/min. To assess linearity, five melatonin standard
solutions with concentrations of 20, 40, 60, 80, and 100 ug/mL were
prepared. Each solution was injected in duplicate, and the peak areas of
the principal chromatographic signal were used to construct the
calibration curve.

AN SIS

Results. The relationship between peak area and melatonin
concentration was linear across the entire investigated range, with a
correlation coefficient of R = 0.9999, confirming the excellent linearity of the
method. The relative deviations of experimental points from the regression
line were below 2%, and the reproducibility of consecutive injections
showed an RSD < 1%. These results demonstrate the stability of the
chromatographic system and the accuracy of standard and sample
preparation procedures.

Conclusions. The HPLC method applied for melatonin determination
proved to be linear, precise, and reproducible within the concentration
range of 20-100 pg/mL. The obtained parameters comply with the
validation criteria established by the ICH Q2(R1) guideline, confirming the
suitability of the method for quality control of dietary supplements and for
comparative analysis of pharmaceutical products containing melatonin.

Key words: melatonin, HPLC, linearity, method validation, dietary
supplements
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Introducere. Afectiunile osteoarticulare, in special artroza,
reprezinta o cauza majora de durere cronica, dizabilitate si costuri
socio-economice crescande. Sulfatul de condroitind (SC), incadrat in
grupul SYSADOA (symptomatic slow-acting drugs for osteoarthritis),
este utilizat pe scara larga atat ca medicament, cat si ca supliment
alimentar, insa dovezile privind eficacitatea sa clinica raman
heterogene, mai ales Tn contextul monoterapiei versus terapia
combinata.

Scopul lucrarii. Elaborarea unui reviu bibliografic critic si cuprinzator
privind utilizarea SC in afectiunile osteoarticulare, cu accent pe
comparatia intre monoterapie si asocierea cu alti agenti farmacologici
sau nutraceutici.

Material si metode. A fost efectuata o cautare sistematica in bazele
de date PubMed/MEDLINE, Scopus, Web of Science, Embase si
Cochrane Library, pentru perioada 2010-2025, utilizdnd combinatii de
cuvinte-cheie legate de chondroitin sulfate, osteoarthritis, knee/hip
osteoarthritis, monotherapy, combination therapy, SYSADOA. Au fost
incluse studii clinice randomizate controlate, meta-analize si studii
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observationale cu 2100 pacienti, care au evaluat SC administrat oral sau
intraarticular, in monoterapie sau in combinatie (de exemplu cu
glucozamina, AINS, acid hialuronic, alti agenti condroprotectori).
Principalele criterii de includere au fost: diagnostic clar de artroza sau
alte afectiuni degenerative articulare, doza si forma farmaceutica
standardizate, raportarea parametrilor de eficacitate (durere — VAS,
functionalitate — WOMAC/Lequesne, modificari structurale -
fngustarea spatiului articular, imagistica) si a profilului de siguranta. Au
fost excluse studiile necontrolate, seriile de cazuri, studiile pe produse
cu compozitie neclara, cercetarile exclusiv animale sau in vitro si
publicatiile cu risc major de neacuratete metodologica. Evaluarea
calitatii studiilor s-a realizat prin instrumente consacrate (de exemplu,
Cochrane Risk of Bias, JADAD), iar sinteza datelor a urmarit atat analiza
cantitativa, cat si interpretarea critica a consistentei rezultatelor.

AN SIS

Rezultate. Analiza literaturii indica faptul ca sulfatul de condroitina
farmaceutic, de calitate controlata, administrat in doze de 800-1200
mg/zi, are un efect moderat, dar semnificativ clinic, asupra reducerii
durerii si Tmbunatatirii functiei articulare la pacientii cu artroza de
genunchi si sold, in special in studiile pe termen lung (26 luni). Unele
trialuri sugereaza un posibil efect condroprotector (incetinirea
fngustarii spatiului articular), insa datele raman neomogene, in parte
din cauza diferentelor de calitate intre produsele utilizate (medicament
vs supliment OTC). Tn ceea ce priveste terapia combinatd, asocierea SC
cu glucozamina a generat rezultate contradictorii: anumite studii si
meta-analize raporteaza beneficii superioare monoterapiei asupra
durerii si functionalitatii, in timp ce alte trialuri de mari dimensiuni nu
confirma aceste avantaje, punand in discutie rolul calitatii produsului si
al designului experimental. Combinatiile SC cu AINS par sa permita, in
unele studii, reducerea dozei de antiinflamatoare, mentinand controlul
simptomelor si imbunatatind tolerabilitatea gastrointestinala. Dovezile
privind asocierea cu acid hialuronic (oral sau intraarticular), antioxidanti
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sau alti nutraceutici sunt promitatoare, dar inca insuficiente pentru
recomandari ferme, din cauza loturilor mici si a heterogenitatii
interventiilor. in ansamblu, profilul de sigurantd al SC este favorabil, cu
o incidenta scazuta a reactiilor adverse usoare si un risc minim de
interactiuni medicamentoase, ceea ce sustine utilizarea sa in terapii de
lunga durata, mai ales la pacientii varstnici cu comorbiditati.

Concluzii. Literatura recentd sustine utilizarea sulfatului de
condroitina farmaceutic ca optiune terapeutica adjuvantda in
managementul pe termen lung al afectiunilor osteoarticulare, in special
al artrozei de genunchi si sold, cu benefici moderate asupra
simptomelor si, posibil, asupra progresiei structurale. Eficacitatea este
puternic influentata de calitatea si standardizarea produsului, de doza
si de durata tratamentului. Terapia combinata cu alti agenti
condroprotectori sau antiinflamatori ofera perspective interesante, dar
necesita confirmare prin studii randomizate, bine concepute, cu criterii
riguroase de selectie, standardizare a preparatelor si monitorizari
clinice, structurale si farmacoeconomice clare. Prezentul studiu
bibliografic ofera o baza metodologica solida pentru proiectarea
cercetarilor viitoare, inclusiv pentru dezvoltarea si evaluarea unor noi
formule medicamentoase sau nutraceutice pe baza de sulfat de
condroitina, in monoterapie si in asociere rationald cu alte substante
active.

Cuvinte cheie: sulfat de condroitind; artroza; afectiuni
osteoarticulare; monoterapie; terapie combinata; SYSADOA; revizuire
critica a literaturii
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Introduction. Osteoarticular disorders, particularly osteoarthritis,
represent a major cause of chronic pain, disability and increasing socio-
economic burden. Chondroitin sulfate (CS), a member of the SYSADOA
(symptomatic slow-acting drugs for osteoarthritis) class, is widely used
both as a medicinal product and as a dietary supplement; however,
evidence regarding its clinical efficacy remains heterogeneous,
especially when comparing monotherapy with combination regimens.

Aim of the study. To elaborate a comprehensive and critical
literature review on the use of CS in osteoarticular disorders, with a
focus on comparing monotherapy versus combinations with other
pharmacological agents or nutraceuticals.

Material and methods. A systematic search was conducted in
PubMed/MEDLINE, Scopus, Web of Science, Embase and the Cochrane
Library for the period 2010-2025, using keyword combinations related
to chondroitin sulfate, osteoarthritis, knee/hip osteoarthritis,
monotherapy, combination therapy, SYSADOA. Included were
randomized controlled clinical trials, meta-analyses and observational
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studies with 2100 patients, evaluating oral or intra-articular CS either as
monotherapy or in combination (e.g., with glucosamine, NSAIDs,
hyaluronic acid, or other chondroprotective agents). Key inclusion
criteria comprised a clear diagnosis of osteoarthritis or other
degenerative joint diseases; standardized dose and pharmaceutical
formulation; reporting of efficacy parameters (pain -VAS, function -
WOMAC/Lequesne indices, structural changes — joint space narrowing,
imaging findings) and safety outcomes. Exclusion criteria were
uncontrolled studies, case series, studies using products of unclear
composition, exclusively animal or in vitro research, and publications
with major methodological inaccuracies. Study quality was assessed
using validated instruments (e.g., Cochrane Risk of Bias, JADAD), and
data synthesis included both quantitative analysis and critical
interpretation of result consistency.

Results. The literature analysis indicates that pharmaceutical-grade
chondroitin sulfate, administered at 800-1200 mg/day, exerts a
moderate but clinically significant effect on pain reduction and
improvement of joint function in patients with knee and hip
osteoarthritis, particularly in long-term studies (=6 months). Some trials
suggest a potential chondroprotective effect (slowing of joint space
narrowing), although findings remain inconsistent, partly due to
differences in product quality (drug vs. OTC supplement). Regarding
combination therapy, CS plus glucosamine has yielded contradictory
results: while some studies and meta-analyses report superior benefits
compared with monotherapy in terms of pain and function, other large-
scale trials fail to confirm these advantages, raising questions about
product quality and study design. Combinations of CS with NSAIDs
appear to allow dose reduction of anti-inflammatory agents in some
studies, while maintaining symptom control and improving
gastrointestinal tolerability. Evidence regarding combinations with
hyaluronic acid (oral or intra-articular), antioxidants or other
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nutraceuticals is promising but insufficient for firm recommendations
due to small sample sizes and intervention heterogeneity. Overall, the
safety profile of CS is favorable, with a low incidence of mild adverse
reactions and minimal risk of drug interactions, supporting its long-term

use, particularly in elderly patients with comorbidities. |

Conclusions. Recent literature supports the use of pharmaceutical-
grade chondroitin sulfate as an adjuvant therapeutic option in the long-
term management of osteoarticular disorders, particularly knee and hip
osteoarthritis, with moderate benefits on symptoms and potentially on
structural progression. Efficacy is strongly influenced by product quality
and standardization, dose and duration of treatment. Combination
therapy with other chondroprotective or anti-inflammatory agents
offers interesting prospects but requires confirmation through well-
designed randomized studies with rigorous selection criteria,
standardized preparations and clearly defined clinical, structural and
pharmacoeconomic endpoints. This literature review provides a solid
methodological foundation for future research, including the
development and evaluation of new medicinal or nutraceutical
formulations based on chondroitin sulfate, used either as monotherapy
or in rational combinations with other active substances.

Key words: chondroitin sulfate; osteoarthritis; osteoarticular
disorders; monotherapy; combination therapy; SYSADOA; critical
literature review
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Introducere. Fructoza este un monozaharid natural cu putere de
indulcire ridicata si indice glicemic scazut, utilizata frecvent ca indulcitor
alternativ in produsele destinate persoanelor cu diabet zaharat. Totusi,
consumul excesiv de fructoza poate favoriza rezistenta la insuling,
dislipidemia si tulburarile metabolice, motiv pentru care evaluarea
prezentei si concentratiei sale Tn suplimentele alimentare antidiabetice
este deosebit de importanta. Analiza fructozei contribuie la aprecierea

.....

cu cerintele de siguranta alimentara.

Scopul lucrarii. Evaluarea metodelor de dozare a fructozei din
suplimente alimentare antidiabetice.

Material si metode. Studiul s-a bazat pe analiza datelor din literatura
de specialitate disponibile in bazele de date Medline, Cochrane, Embase
si Springer, folosind termenii: ,fructoza”, ,suplimente antidiabetice”,
,determinare cantitativa”, ,HPLC”, ,analiza cromatografica”. De
asemenea, au fost revizuite reviste tipdrite de profil. in total au fost
analizate 50 de surse bibliografice.

Rezultate. Potrivit datelor din literatura, metoda HPLC reprezinta
cea mai utilizata si precisa tehnica pentru determinarea fructozei din
produse alimentare si suplimente, asigurand separarea clara de alti
carbohidrati precum glucoza si zaharoza. Valorile determinate ale
continutului de fructoza variaza in functie de compozitia si sursa
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materiilor prime, fiind raportate concentratii intre 0,2% si 4% in unele
produse etichetate ca ,fird zahar”. 1n cazul metodelor
spectrofotometrice, s-au obtinut rezultate reproductibile prin reactia
fructozei cu rezorcinol in mediu acid, absorbtia fiind masurata la 480
nm. Metodele enzimatice au fost utilizate cu succes pentru probe
complexe, oferind o selectivitate crescuta si interferente minime.

Concluzii. Determinarea fructozei din suplimentele alimentare
antidiabetice este esentialda pentru controlul calitatii si sigurantei
produselor destinate persoanelor cu diabet zaharat. Prezenta fructozei,
chiar in cantitati reduse, trebuie declarata si monitorizata, intrucat
poate influenta metabolismul glucidic. Metodele HPLC si
spectrofotometrice ofera mijloace rapide, sensibile si fiabile pentru
evaluarea cantitativa a fructozei, contribuind la verificarea conformitatii
produselor comercializate ca antidiabetice.

AN SIS

Cuvinte cheie: fructoza, suplimente antidiabetice, analiza cantitativa
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Introduction. Fructose is a naturally occurring monosaccharide with
high sweetness and a low glycemic index, frequently used as an
alternative sweetener in products intended for individuals with
diabetes mellitus. However, excessive fructose consumption may
promote insulin resistance, dyslipidemia, and metabolic disorders,
making the evaluation of its presence and concentration in antidiabetic
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dietary supplements particularly important. Fructose analysis
contributes to assessing the accuracy of product labeling and ensuring
compliance with food safety requirements.

Aim of the study. To evaluate the methods for determining fructose
in antidiabetic dietary supplements.

Material and methods. The study was based on the analysis of data
from the scientific literature available in databases such as Medline,
Cochrane, Embase, and Springer, using the following search terms:
“fructose,” “antidiabetic supplements,” “quantitative determination,”
“HPLC,” and “chromatographic analysis.” Relevant printed journals
were also reviewed. In total, 50 bibliographic sources were analyzed.

” u

Results. According to literature data, HPLC is the most commonly
used and precise technique for determining fructose in food products
and supplements, providing clear separation from other carbohydrates
such as glucose and sucrose. Determined fructose contents vary
depending on composition and raw material sources, with reported
concentrations between 0.2% and 4% in some products labeled as
“sugar-free.” In spectrophotometric methods, reproducible results
were obtained through the reaction of fructose with resorcinol in an
acidic medium, with absorbance measured at 480 nm. Enzymatic
methods have been successfully applied to complex samples, offering
high selectivity and minimal interference.

Conclusions. Determining fructose in antidiabetic dietary
supplements is essential for quality control and safety of products
intended for individuals with diabetes. The presence of fructose, even
in small amounts, must be declared and monitored, as it can influence
carbohydrate metabolism. HPLC and spectrophotometric methods
provide rapid, sensitive, and reliable means for quantitative fructose
evaluation, contributing to verifying the compliance of products
marketed as antidiabetic.

Key words: fructose, antidiabetic supplements, quantitative analysis
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AN SIS

Introducere. Normolipemiantele reprezinta preparate utilizate pentru
reducerea nivelului crescut de lipide serice, precum colesterolul cu
densitate joasa (LDL), trigliceride si de grasimile saturate. Acestea joacad un
rol esential in prevenirea si tratamentul aterosclerozei, al accidentelor
vasculare cerebrale si al bolilor coronariene. Dintre toate preparatele
normolipemiante, statinele reprezinta categoria cu eficienta cea mai
ridicata, atorvastatina fiind n fruntea listei medicamentelor prescrise la
nivel mondial. Statinele se evidentiaza conform structurii si a grupelor
functionale prezente, si au un impact major asupra biodisponibilitatii si
farmacocineticii. Modificarea radicalilor structurali si introducerea
gruparilor farmacofore influenteaza in mod direct activitatea biologica,
precum si afinitatea statinelor pentru receptorii specifici, aspecte esentiale
pentru manifestarea efectului hipolipemiant optim.

Scopul lucrarii. Evaluarea bibliografiei pentru evidentierea cercetarilor
curente ce includ studierea proprietatilor chimico-farmacologice si
relatiilor stuctura-activitate in randul preparatelor normolipemiante.

Material si metode. Cercetare teoretica sistematica, analiza datelor si
informatiei stiintifice precum PubMed, ScienceDirect, ResearchGate etc.,
si analiza literaturii de specialitate.

Rezultate. Eficacitatea terapeutica a statinelor este manifestata de un
farmacofor prezent si in cadrul enzimei HMG-CoA, acesta fiind acidul 3,5-
dihidroxipentanoic, care este centrul de legare a statinelor cu situsul
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enzimei si inhiba nemijlocit transformarea in acid mevalonic, precursorul
colesterolului. Prezenta halogenului fluor in pozitia 4 creste lipofilitatea si
permeabilitatea facilitdnd transportul, fiind efectivd in conectarea cu
situsul. Tn comparatie cu alte statine, rosuvastatina are in structura sa
gruparea N-metilmetansulfamida in pozitia 2 a ciclului pirimidinic, care are
proprietatea de a se lega cu situsul enzimei prin polaritatea sa fnalta.
Gruparea carboxilica in pozitia 24, si gruparile hidroxil alcoolice persista in
majoritatea statinelor cu exceptia lovastatinei si simvastatinei care au in
compozitia lor ciclul lactonic. Structura data nu poseda efect farmacologic
propriu, fiind hidrolizat sub actiunea enzimelor pentru a-si manifesta
actiunea normolipemianta.

Concluzii. Analiza comporativa a structurilor statinelor evidentiaza
importanta grupelor functionale in determinarea activitatii farmacologice
si a profilului farmacocinetic. Intelegerea relatiilor structura-activitate
permite optimizarea sintezei de noi derivasi cu potential hipolipemiant
superior si tolerabilitate crescuta.

Cuvinte cheie: statine, structura-activitate, normolipemiante
CZU: 615.272.4.07
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Introduction. Hypolipidemic agents are pharmaceutical preparations
used to reduce elevated serum lipid levels such as low-density lipoprotein
(LDL) cholesterol, triglycerides and saturated fats. They play an essential
role in the prevention and treatment of atherosclerosis, stroke and
coronary heart disease. Among all hypolipidemic agents, statins represent
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the most effective class, with atorvastatin ranking among the most
prescribed medications worldwide. Statins are characterized by their
specific structural features and functional groups, which exert a major
influence on their bioavailability and pharmacokinetic behavior. Structural
modification and the introduction of pharmacophoric groups directly
affect biological activity and affinity of statins for specific receptors which
are crucial factors for achieving optimal hypolipidemic effects.

Aim of the study. To evaluate the available literature in order to
highlight current research concerning the chemical and pharmacological
properties and structure-activity relationships of hypolipidemic agents.

AN SIS

Material and methods. Systematic theoretical research, including the
analysis of scientific data and information from databases such as PubMed,
ScienceDirect and ResearchGate, as well as specialized literature review.

Results. The therapeutic efficacy of statins is determined by the
presence of a pharmacophore also found in the HMG-CoA enzyme, 3,5-
dihydroxypentanoic acid which represents the binding center of statins to
the enzyme’s active site and directly inhibits the conversion into mevalonic
acid, the precursor of cholesterol. The presence of a fluorine atom at
position 4 increases lipophilicity and permeability, thus facilitating
transport and enhancing binding efficiency to the enzyme site. Compared
with other statins, rosuvastatin contains N-methylmethanesulfonamide
group at position 2 of the pyrimidine ring, which interacts with the
enzyme’s active site through its high polarity. The carboxyl group at
position 24 and the hydroxyl alcoholic groups are characteristic of most
statins, except for lovastatin and simvastatin, which contain a lactone ring.
This lactone structure is pharmacologically inactive and must undergo
enzymatic hydrolysis to exert its hypolipidemic activity.

Conclusions. The comparative analysis of statin structures highlights
the importance of functional groups in determining pharmacological
activity and pharmacokinetic profiles. Understanding structure-activity
relationships allows for the optimization of new derivatives with improved
hypolipidemic potential and enhanced tolerability.

Key words: statins, structure-activity relationship, hypolipidemic agents
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Introducere. Ambalajele pentru medicamente injectabile si
perfuzabile reprezinta un element important al sigurantei si eficacitatii
terapiilor parenterale. Materialele de ambalare primara (flacoane din
sticld, seringi preumplute, recipiente din polimeri, sisteme pentru
perfuzie) trebuie sa asigure compatibilitatea cu produsul, integritatea
microbiologica si fizica, precum si protectia impotriva factorilor externi.
Reglementadrile internationale emise de organisme precum EMA, FDA,
OMS, ICH, precum si standardele farmacopeice si ISO stabilesc cerinte
stricte privind selectia materialelor, studiile de extractabile si lixiviabile,
testele de integritate sistem container—inchidere si marcajele de
sigurantd. Tn contextul extinderii utilizirii ambalajelor complexe
(sisteme preumplute, dispozitive combinate medicament—dispozitiv), o
sinteza actualizata a acestor reglementari este esentialda pentru
industrie si autoritati.

Scopul lucrarii. Scopul acestui reviu este de a analiza comparativ
principalele reglementari si ghiduri internationale referitoare Ila
ambalajele medicamentelor injectabile si perfuzabile, cu accent pe
cerintele privind materialele de ambalare primara, studiile de siguranta
(extractabile/lixiviabile), integritatea sistemului container—inchidere si
particularitatile ambalajelor utilizate pentru produsele perfuzabile si
pentru dispozitive combinate.

Material si metode. A fost realizata o analiza narativa a literaturii,
utilizdnd bazele de date PubMed, Scopus si Web of Science, precum si
documentele de reglementare publice. Au fost selectate ghiduri si
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standarde internationale (EMA, FDA, OMS, ICH, farmacopei majore si
standarde ISO) si articole originale sau de sinteza publicate intre 2010—
2025. Criteriile de includere au vizat: (1) referire explicita la ambalaje
pentru forme injectabile sau perfuzabile; (2) prezentarea de cerinte sau
recomandari privind materialele, testele de compatibilitate si
integritate; (3) relevanta pentru medicamente de uz uman. Au fost
excluse lucrarile strict tehnice fara legatura cu reglementarile sau cele
dedicate exclusiv produselor veterinare. in final, reviul integreaza
aproximativ 60 de surse, incluzand ghiduri oficiale, monografii
farmacopeice si articole stiintifice.

Rezultate. Analiza comparativa evidentiaza  convergenta
reglementarilor internationale in cateva directii majore. Pentru
medicamentele injectabile, exista o preferinta clara pentru sticla de tip
| si polimerii de inalta puritate (ex. polimeri cicloolefinici) in calitate de
ambalaj primar, asociata cu cerinte stricte privind rezistenta la
fragmentare, eliberarea de particule si interactiunile produs—ambalaj.
Pentru solutiile perfuzabile, standardele impun testarea migratiei
plastifiantilor si a potentialilor lixiviabili din sistemele de perfuzie,
precum si limitarea continutului de particule vizibile si invizibile.
Reglementdrile actuale solicita studii sistematice de extractabile si
lixiviabile pentru ambalajele inovatoare, corelate cu evaluari
toxicologice si de risc. Integritatea sistemului container—inchidere este
obligatorie, prin teste fizice si microbiologice, in special pentru
ambalajele destinate preparatelor sterile sensibile (biologice, produse
cu termen lung de valabilitate). Sunt remarcate de asemenea diferente
de accent: unele ghiduri pun in prim plan studiile de compatibilitate
chimica, altele dezvolta in detaliu cerintele pentru dispozitive
combinate (seringi preumplute, autoinjectoare), trasabilitatea si
elementele de securitate (serializare, protectie impotriva falsificarii). n
ansamblu, tendinta globald este de armonizare, cresterea gradului de
specificitate pentru materialele polimerice si extinderea cerintelor
privind documentarea riscurilor (risk-based approach).

Concluzii. Reglementarile internationale privind ambalajele
medicamentelor injectabile si perfuzabile au evoluat catre un cadru
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coerent, centrat pe siguranta pacientului si pe controlul riscurilor
asociate sistemului de ambalare primara. Convergenta cerintelor
referitoare la calitatea materialelor, testele de extractabile/lixiviabile si
integritatea container—inchidere faciliteaza standardizarea, dar impune
producatorilor un nivel ridicat de documentare stiintifica si de
conformitate. Ambalajele inovatoare (polimerice, dispozitive
combinate) beneficiaza de flexibilitate reglementara, dar necesita studii
aprofundate de compatibilitate si siguranta. Pe termen lung,
implementarea unui cadru armonizat si dinamic pentru ambalajele
parenterale reprezintd o premisa esentialda pentru dezvoltarea de
medicamente sterile sigure si de Tnalta calitate.

Cuvinte-cheie: ambalaje parenterale; medicamente injectabile;
solutii perfuzabile; reglementari internationale; integritatea sistem
container-inchidere.
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Introduction. Packaging for injectable and infusion medicinal
products represents a critical component of the safety and efficacy of
parenteral therapies. Primary packaging materials (glass vials, prefilled
syringes, polymer containers, infusion systems) must ensure product
compatibility, microbiological and physical integrity, and adequate
protection against external factors. International regulatory bodies-
including EMA, FDA, WHO and ICH, together with pharmacopeial and
ISO standards, establish stringent requirements for the selection of
materials, extractables and leachables studies, container—closure
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integrity testing, and safety-related labelling. In the context of an
expanding use of advanced packaging systems (prefilled systems, drug—
device combinations), an updated synthesis of these regulations is
essential for both industry and regulatory authorities.

N\
N\
Aim of the study. The aim of this review is to provide a comparative \
assessment of the key international regulations and guidelines
concerning the packaging of injectable and infusion medicinal products,
with emphasis on requirements for primary packaging materials, safety
studies (extractables/leachables), container—closure integrity, and the
specificities of packaging used for infusion products and combination
devices.

Materials and methods. A narrative literature analysis was
conducted using PubMed, Scopus, and Web of Science, as well as
publicly available regulatory documents. Included were international
guidelines and standards (EMA, FDA, WHO, ICH, major pharmacopeias,
and ISO standards) and original papers or reviews published between
2010 and 2025. Inclusion criteria were: (1) explicit reference to
packaging for injectable or infusion dosage forms; (2) presentation of
requirements or recommendations related to materials, compatibility
testing, and integrity assessment; (3) relevance to medicinal products
for human use. Excluded were strictly technical publications unrelated
to regulatory aspects and materials dedicated solely to veterinary
products. The final review integrates approximately 60 sources,
including official guidance documents, pharmacopeial monographs,
and scientific articles.

Results. The comparative analysis highlights a clear convergence of
international regulations in several major areas. For injectable
products, there is a well-established preference for Type | glass and
high-purity polymers (e.g., cyclic olefin polymers) as primary packaging
materials, accompanied by strict requirements regarding breakage
resistance, particulate release, and product—package interactions. For
infusion solutions, standards mandate testing for plasticizer migration
and potential leachables from infusion systems, as well as limiting
visible and subvisible particulate matter. Current regulations require
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systematic extractables and leachables studies for innovative
packaging, correlated with toxicological and risk assessments.
Container—closure integrity is mandatory, including both physical and
microbiological testing, particularly for sterile products that are
sensitive or have long shelf-lives (e.g., biologics). Differences in
regulatory emphasis are also observed: some guidelines prioritize
chemical compatibility studies, while others provide detailed
requirements for combination products (prefilled syringes,
autoinjectors), traceability, and security features (serialization, anti-
counterfeiting measures). Overall, the global trend is toward
harmonization, increased specificity for polymeric materials, and
broader implementation of risk-based documentation requirements.

Conclusions. International regulations on packaging for injectable
and infusion medicinal products have evolved toward a coherent
framework centered on patient safety and risk control associated with
primary packaging systems. Convergence of requirements regarding
material quality, extractables/leachables testing, and container—closure
integrity facilitates standardization, while imposing high demands on
manufacturers in terms of scientific documentation and regulatory
compliance. Innovative packaging systems (polymeric materials, drug—
device combinations) benefit from regulatory flexibility but require
robust compatibility and safety studies. In the long term, the
implementation of a harmonized and dynamic regulatory framework
for parenteral packaging constitutes a key prerequisite for the
development of safe, high-quality sterile medicinal products.

Key words: parenteral packaging; injectable medicines; infusion
solutions; international regulations; container—closure integrity
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Introducere. Polifenolii reprezinta un grup vast si structural divers de
metaboliti secundari, omniprezenti in regnul vegetal. Activitatea lor
biologica — ce include efecte antioxidante, antiinflamatoare,
cardioprotectoare, neuroprotectoare si antitumorale — a fost intens
investigata in ultimele decenii. Relatia dintre structura lor moleculara si
proprietatile biologice sta la baza intelegerii mecanismelor de actiune si
pentru orientarea procesului de proiectare a unor noi formulari
terapeutice si nutritionale. Variabilitatea structurala — numarul si
pozitia grupdrilor hidroxil, gradul de polimerizare, conjugarea cu
zaharuri si prezenta legaturilor duble sau a nucleelor aromatice —
determina reactivitatea, solubilitatea si biodisponibilitatea, influentand
interactiunea cu biomoleculele si cdile celulare.

Scopul lucrarii. Scopul acestui reviu este de a elucida corelatia dintre
structura chimica a principalelor clase de polifenoli si efectele lor
biologice, evidentiind modul in care determinantii structurali
influenteaza activitatea antioxidanta si farmacologica. De asemenea,
lucrarea urmareste sa sublinieze progresele recente in studiile de tip
structure—activity relationship (SAR) si sa identifice factorii care
limiteaza bioeficacitatea acestora in vivo.

Material si metode. Reviul se bazeazd pe analiza critica a 87 de
articole stiintifice publicate in perioada 2014-2025, indexate Tn bazele
de date Scopus, PubMed si Web of Science. Criteriile de includere au
fost: (i) studii care trateaza explicit relatiile structura—activitate ale
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polifenolilor naturali; (ii) lucrari care prezinta evaluari cantitative sau
mecanistice ale efectelor antioxidante ori farmacologice; (iii) utilizarea
unor metode analitice standardizate (HPLC, LC-MS/MS, DPPH, ABTS,
FRAP, molecular docking sau modele in vivo). Au fost excluse studiile
exclusiv etnobotanice sau cele fara identificare structurald. Articolele
selectate au fost sistematizate in functie de clasa de polifenoli si tipul
de activitate biologica analizata.

Rezultate. Analiza comparativda a aratat ca numarul si pozitia
gruparilor hidroxil pe nucleele aromatice influenteaza decisiv
capacitatea de neutralizare a radicalilor liberi si activitatea de chelare a
metalelor. Structurile de tip catecol (precum cele din catechine sau
acidul cafeic) manifesta o potenta antioxidanta superioara datorita
delocalizarii electronice si eficientei de donare a protonilor. Prezenta
dublei legaturi C2—C3 conjugate cu o grupare 4-oxo (specifica
flavonolilor si flavonelor) confera planarititate moleculei si favorizeaza
interactiunea cu speciile reactive de oxigen. Glicozilarea, in general,
reduce potentialul antioxidant, dar Tmbunatateste solubilitatea si
absorbtia intestinald, ilustrand echilibrul dintre biodisponibilitate si
activitate.

Tn cazul acizilor fenolici, derivatii acidului cafeic si ferulic prezinta
potential redox superior comparativ cu derivatii simpli ai acidului
benzoic. Stilbenele, precum resveratrolul, isi datoreaza efectele
pleiotrope nucleelor aromatice conjugate si capacitatii de a modula cai
celulare (NF-kB, SIRT1). Taninurile condensate si hidrolizabile, desi
poseda capacitate antioxidanta ridicata, prezinta absorbtie limitata din
cauza gradului de polimerizare. Evaluarea comparativa aratda ca
compusii polihidroxilati cu masda moleculara micd actioneaza
predominant ca captatori directi de radicali, in timp ce moleculele mai
voluminoase sau lipofile interactioneaza cu enzime si membrane,
moduland expresia genica si procesele inflamatorii. Factorii de mediu
(lumina, temperatura, stresul) si tehnicile de extractie influenteaza
semnificativ profilul structural, explicand variatiile interspecifice ale
potentei biologice.

Concluzii. Relatia structurd—activitate a polifenolilor este
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determinata de detalii chimice fine, care influenteaza simultan
potentialul redox si comportamentul farmacocinetic. Gruparile
catecolice, sistemele conjugate si modelele de glicozilare sunt foarte
importante pentru manifestarea efectelor biologice. intelegerea
acestor corelatii ofera o baza rationald pentru selectia si optimizarea
compusilor polifenolici Tn dezvoltarea de noi agenti antioxidanti,
antiinflamatori si chemopreventivi. Viitoarele studii integrate, bazate
pe modelare computationald, metabolomica si farmacodinamica, vor
contribui la clarificarea modului in care arhitectura moleculara
determina bioeficacitatea.

Cuvinte cheie: polifenoli, relatia structura—activitate (SAR), activitate
antioxidanta, acizi fenolici, flavonoide, biodisponibilitate, efecte
farmacologice
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Introduction. Polyphenols represent a vast and structurally diverse
group of secondary metabolites ubiquitously distributed in the plant
kingdom. Their biological activity, which includes antioxidant, anti-
inflammatory, cardioprotective, neuroprotective, and anticancer
effects, has been extensively investigated over the last decades. The
relationship between their molecular structure and biological
properties is essential for understanding the mechanisms of action and
for guiding the design of new therapeutic and nutraceutical
formulations. The structural variability—number and position of
hydroxyl groups, degree of polymerization, conjugation with sugars,
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and presence of double bonds or aromatic rings—determines their
reactivity, solubility, and bioavailability, ultimately influencing their
interaction with biomolecules and cellular pathways.

Aim of the study. This review aims to elucidate the correlation
between the chemical structure of the main classes of polyphenols
(phenolic acids, flavonoids, stilbenes, lignans, and tannins) and their
biological effects, emphasizing how structural determinants modulate
antioxidant and pharmacological activity. The study also intends to
highlight recent advances in structure—activity relationship (SAR)
research and to identify factors limiting their bioefficacy in vivo.

Material and methods. The review is based on a critical analysis of
87 scientific papers published between 2014 and 2025, indexed in
Scopus, PubMed, and Web of Science. The inclusion criteria were: (i)
studies explicitly addressing structure—activity relationships of natural
polyphenols; (ii) papers presenting quantitative or mechanistic
evaluation of antioxidant or pharmacological effects; (iii) use of
standardized analytical methods (HPLC, LC-MS/MS, DPPH, ABTS, FRAP,
molecular docking, or in vivo models). Exclusion criteria included purely
ethnobotanical studies or reports lacking structural elucidation. The
selected papers were systematized according to polyphenol class and
type of biological activity evaluated.

Results. Comparative analysis revealed that the number and position
of hydroxyl groups on the aromatic rings strongly influence radical-
scavenging capacity and metal-chelating activity. Catechol-type
structures (as in catechins or caffeic acid) exhibit superior antioxidant
potency due to electron delocalization and hydrogen-donation
efficiency. The presence of a C2-C3 double bond conjugated with a 4-
oxo group (typical for flavonols and flavones) enhances planarity and
facilitates interaction with reactive oxygen species. Glycosylation
generally decreases antioxidant power but improves solubility and
intestinal absorption, illustrating the bioavailability—activity trade-off.
In the case of phenolic acids, derivatives of caffeic and ferulic acid
exhibit higher redox potential than simple benzoic derivatives.
Stilbenes, such as resveratrol, owe their pleiotropic effects to

130
|




MATERIAELELE CONFERINTEI

conjugated aromatic rings and the ability to modulate cellular signaling
(e.g., NF-kB, SIRT1). Condensed and hydrolyzable tannins, despite their
strong antioxidant capacity, display limited absorption due to
polymerization degree. Comparative evaluation indicates that
polyhydroxylated, low-molecular-weight compounds act primarily as
direct radical scavengers, whereas larger or more lipophilic molecules
interact with enzymes and membranes, modulating gene expression
and inflammatory pathways. Environmental factors (light, temperature,
stress) and extraction techniques significantly affect the structural
profile, explaining interspecies variation in biological potency.

Conclusions. The structure—activity relationship of polyphenols is
governed by subtle chemical determinants that influence both their
redox potential and pharmacokinetic behavior. Structural features such
as catechol groups, conjugation systems, and glycosylation patterns are
decisive for biological outcomes. Understanding these relationships
provides a rational basis for selecting and optimizing polyphenolic
compounds in the development of new antioxidant, anti-inflammatory,
and chemopreventive agents. Future studies integrating computational
modeling, metabolomics, and pharmacodynamics will further clarify
how molecular architecture dictates bioefficacy.

AN SIS

Key words: polyphenols, structure—activity relationship (SAR),
antioxidant activity, phenolic acids, flavonoids, bioavailability,
pharmacological effects
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Introducere. Chitosanul reprezinta unul dintre cei mai promitatori
polimeri naturali pentru formularea de hidrogeluri destinate aplicatiilor
farmaceutice Si biomedicale, datorita biocompatibilitatii,
biodegradabilitatii si proprietatilor sale mucoadezive si antimicrobiene.
Tn ultimul deceniu, dezvoltarea unor strategii avansate de formulare si
optimizare a hidrogelurilor pe baza de chitosan a cunoscut o dinamica
accelerata, insa datele sunt fragmentate, abordarile metodologice
eterogene, iar standardizarea parametrilor critici de calitate ramane
incompleta.

Scopul lucrarii: Studiu complex si critic asupra strategiilor moderne
de dezvoltare si optimizare a hidrogelurilor pe baza de chitosan, cu
identificarea tendintelor majore, a limitdrilor metodologice si a
directiilor de cercetare prioritare, astfel incat sinteza realizata sa poata
constitui o baza solida pentru proiectarea studiilor experimentale
viitoare.

Material si metode. A fost efectuata o cautare sistematica in bazele de
date PubMed, Scopus, Web of Science, ScienceDirect si Google Scholar,
vizand publicatii din perioada 2010-2025. Au fost utilizati termeni
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combinati (MeSH si cuvinte libere) precum ,chitosan hydrogel”,
»crosslinking strategies”, ,,stimuli-responsive hydrogels”, , drug delivery”,
»wound healing”, ,tissue engineering”. Au fost incluse articole originale si
reviuri de sinteza in limba engleza, care descriu formularea, caracterizarea
si aplicarea hidrogelurilor pe baza de chitosan in domeniul farmaceutic si
biomedical, cu metodologie clara si set complet de parametri de
caracterizare (reologie, grad de umflare, profil de eliberare,
biocompatibilitate in vitro/in vivo). Au fost excluse lucrarile cu design
experimental insuficient, lipsa datelor cantitative esentiale, articolele care
utilizeaza chitosan doar ca excipient.

Rezultate. Analiza literaturii evidentiaza cateva directii majore de
dezvoltare: (i) modificarea chimica a chitosanului (quaternizare,
carboximetilare, grefare cu polimeri sintetici sau naturali) pentru
imbunatatirea solubilitatii, incarcarii cu substanta activa si sensibilitatii
la stimuli; (ii) utilizarea strategiilor de reticulare fizica si chimica (ioni
multivalenti, agenti de reticulare biocompatibili, reticulare duald)
pentru ajustarea proprietatilor mecanice, a cineticii de degradare si a
profilului de eliberare; (iii) formularea de hidrogeluri compozite si
hibride (chitosan—alginate, chitosan—hialuronat, chitosan—colagen,
chitosan—nanoparticule metalice sau polimerice) cu functionalitati
avansate (antimicrobiene, hemostatice, regeneratoare); (iv) integrarea
conceptelor moderne de Design of Experiments (DoE) si Quality by
Design (QbD) pentru optimizarea multivariationala a factorilor de
formulare si proces; (v) dezvoltarea hidrogelurilor injectabile, termo-
sau pH-responsive si a sistemelor imprimabile 3D pentru administrare
locala tintita si inginerie tisulara. Reviul subliniaza, de asemenea, lipsa
unei standardizari riguroase a metodelor de caracterizare, dificultatea
corelarii datelor in vitro cu performanta in vivo si necesitatea evaluarii
aprofundate a sigurantei pe termen lung.

Concluzii. Strategiile avansate de formulare si optimizare a
hidrogelurilor pe baza de chitosan se indreapta spre obtinerea unor
sisteme inteligente, personalizabile, cu profil controlat de eliberare si
proprietati adaptate aplicatiei tinta. Totusi, progresul viitor depinde de
armonizarea metodelor de proiectare experimentala, de introducerea
sistematica a principiilor QbD, de utilizarea unor modele preclinice
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relevante si de integrarea criteriilor de scalabilitate si compatibilitate
reglementara. Reviul de fata propune un cadru metodologic integrat
pentru planificarea cercetarilor viitoare Tn domeniu, inclusiv in
contextul proiectelor bilaterale, facilitand trecerea de la cercetarea
fundamentala la aplicatii farmaceutice si biomedicale cu impact clinic
real.

Cuvinte cheie: chitosan; hidrogeluri; strategii de formulare;
optimizare; Design of Experiments (DoE); Quality by Design (QbD).

Acest studiu bibliografic a fost realizat in cadrul activitdtilor
proiectului bilateral ,,Dezvoltarea de noi matrici polimerice bioactive
si biomimetice pentru afectiuni cutanate” cu cifrul
25.80013.8007.08ROMD si constituie bazd metodologica pentru
desfdsurarea etapelor ulterioare de cercetare.
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Introduction. Chitosan is one of the most promising natural polymers
for the formulation of hydrogels intended for pharmaceutical and
biomedical applications, owing to its biocompatibility, biodegradability,
mucoadhesive properties and intrinsic antimicrobial activity. Over the past
decade, the development of advanced formulation and optimization
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strategies for chitosan-based hydrogels has accelerated considerably;
however, existing data remain fragmented, methodological approaches
are heterogeneous, and the standardization of critical quality parameters
is still incomplete.

Aim of the study. This study provides a comprehensive and critical
evaluation of modern strategies for the development and optimization
of chitosan-based hydrogels, with the purpose of identifying major
trends, methodological limitations, and priority research directions. The
synthesized evidence aims to offer a solid methodological foundation
for guiding future experimental studies.

AN SIS

Material and methods. A systematic literature search was
conducted in PubMed, Scopus, Web of Science, ScienceDirect, and
Google Scholar, covering publications from 2010 to 2025. Combined
MeSH terms and free keywords such as “chitosan hydrogel,”
“crosslinking strategies,” “stimuli-responsive hydrogels,” “drug
delivery,” “wound healing,” and “tissue engineering” were employed.
Eligible studies included original research and review articles in English
describing the formulation, characterization, and application of
chitosan-based hydrogels in pharmaceutical and biomedical contexts,
with clearly described methodologies and full sets of characterization
parameters (rheology, swelling degree, release profile, in vitro/in vivo
biocompatibility). Exclusion criteria consisted of insufficient
experimental design, absence of essential quantitative data, studies
using chitosan only as a minor excipient without specific analysis, and
non-indexed publications or those lacking access to experimental
results. Study selection and critical appraisal were performed in
accordance with PRISMA-inspired principles, with comparative analysis
of formulation and optimization strategies.

Results. The review highlights several major developmental
directions: (i) chemical modification of chitosan (quaternization,
carboxymethylation, grafting with synthetic or natural polymers) to
improve solubility, drug-loading capacity, and stimuli responsiveness;
(ii) implementation of physical and chemical crosslinking strategies
(multivalent ions, biocompatible crosslinkers, dual crosslinking) to tailor
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mechanical strength, degradation kinetics, and release profiles; (iii)
development of composite and hybrid hydrogels (chitosan—alginate,
chitosan—hyaluronate, chitosan—collagen, chitosan—metallic or
polymeric nanoparticles) with enhanced functionalities such as
antimicrobial, hemostatic, and regenerative properties; (iv) integration
of modern Design of Experiments (DoE) and Quality by Design (QbD)
principles for multivariate optimization of formulation and process
parameters; (v) emergence of injectable, thermo- or pH-responsive
hydrogels and 3D-printable systems for targeted local delivery and
tissue engineering. The review also emphasizes the lack of rigorous
standardization of characterization methods, the difficulty of
correlating in vitro data with in vivo performance, and the need for
comprehensive long-term safety assessment.

Conclusions. Advanced formulation and optimization strategies for
chitosan-based hydrogels are increasingly oriented toward intelligent,
customizable systems with controlled release profiles and properties
tailored to specific therapeutic applications. Nevertheless, future progress
depends on the harmonization of experimental design methodologies,
systematic incorporation of QbD principles, the use of relevant preclinical
models, and the integration of scalability and regulatory considerations.
The present review provides an integrated methodological framework to
support future research efforts, including within the context of bilateral
projects, facilitating the transition from fundamental research to
pharmaceutical and biomedical applications with real clinical impact.

Key words: chitosan; hydrogels; formulation strategies; optimization;
Design of Experiments (DoE); Quality by Design (QbD)

Acest studiu bibliografic a fost realizat in cadrul activitdtilor
proiectului bilateral ,,Dezvoltarea de noi matrici polimerice bioactive
si biomimetice pentru afectiuni cutanate” cu cifrul
25.80013.8007.08ROMD si constituie bazd metodologica pentru
desfdsurarea etapelor ulterioare de cercetare.
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Introducere. Nanoemulsiile bioactive reprezinta sisteme avansate
de livrare pentru compusi lipofili (extracte vegetale, uleiuri esentiale,
antioxidanti, antiinflamatoare), cu avantajele cresterii solubilitatii,
biodisponibilitatii si protectiei fata de degradare. Cu toate acestea,
stabilitatea lor fizica si chimica ramane o provocare majora, limitand
transferul din laborator in aplicatii alimentare, farmaceutice si
cosmetice.

Scopul lucrarii. Elaborarea unei revizuiri critice, cu baza bibliografica
complexa, asupra strategiilor moderne de imbunatatire a stabilitatii
nanoemulsiilor bioactive, in vederea formularii unui cadru metodologic
solid pentru cercetarile experimentale viitoare din cadrul proiectului
bilateral.

Material si metode. A fost efectuata o cautare sistematica in bazele
de date PubMed, Web of Science, Scopus, ScienceDirect, SpringerLink
si Google Scholar, pentru perioada 2015-2025. Au fost incluse articole
originale si review-uri critice, in limba engleza, care au raportat: (a)
nanoemulsii ce contin compusi bioactivi naturali sau sintetici; (b)
parametri de stabilitate fizica (dimensiunea si distributia picaturilor,
PDI, potential zeta, separare de faza, reologie) si/sau stabilitate chimica
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a bioactivului; (c) strategii explicite de imbunatatire a stabilitatii. Au fost
excluse lucrarile privind macroemulsii, sisteme liposomale sau particule
solide fara faza emulsificata, precum si studiile fara date cantitative de
stabilitate. S-a aplicat o selectie de tip PRISMA si o evaluare critica a
calitatii studiilor.

Rezultate. Analiza evidentiaza cateva directii principale: optimizarea
compozitiei fazei uleioase si utilizarea inhibitorilor de ,Ostwald
ripening”; dezvoltarea nanoemulsiilor stabilizate cu biopolimeri
(proteine, peptide bioactive, polizaharide, nanoceluloza) si a
nanoemulsiilor  Pickering; combinarea metodelor high-energy
(microfluidizare, omogenizare la finalta presiune, ultrasunete) cu
metode low-energy (inversie de faza, emulsificare spontand) pentru a
controla simultan dimensiunea picaturilor si structura interfetei; tehnici
de ,layer-by-layer” si formarea complexelor proteind—polizaharida
pentru cresterea robustetii la variatile de pH, forta ionica si
temperatura. S-au identificat, totodata, lacune importante: lipsa
standardizarii criteriilor de evaluare a stabilitatii, numar redus de studii
pe termen lung si Tn matrice reale, date limitate privind scalarea
industriala si siguranta pe termen lung.

Concluzii. Revizuirea propusa va genera o sinteza critica si un set de
recomandari metodologice (parametri de formulare, conditii de proces,
indicatori de stabilitate si mod de raportare), care vor sta la baza
designului experimental in proiectul bilateral. Integrarea strategiilor
moderne de formulare cu modelarea statistica si tehnicile avansate de
caracterizare are potentialul de a conduce la nanoemulsii bioactive cu
stabilitate imbunatatita si transfer facil catre aplicatii practice.

Cuvinte cheie: nanoemulsii bioactive; stabilitate fizica si chimic3;
metode high- si low-energy; emulsifianti naturali

This bibliographic study was conducted within the activities of the
bilateral project “Development of new bioactive and biomimetic
polymeric matrices for cutaneous disorders,” project code
25.80013.8007.08ROMD, and serves as a methodological basis for
subsequent research stages.
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Introduction. Bioactive nanoemulsions represent advanced delivery
systems for lipophilic compounds (plant extracts, essential oils,
antioxidants, anti-inflammatory agents), offering improved solubility,
bioavailability and protection against degradation. However, their
physical and chemical stability remains a major challenge, limiting the
transition from laboratory scale to food, pharmaceutical and cosmetic
applications.

Aim of the study. To develop a critical, high-level literature review
on modern strategies to improve the stability of bioactive
nanoemulsions, with the purpose of establishing a solid methodological
framework for future experimental investigations within the bilateral
project.

Material and methods. A systematic search was conducted in
PubMed, Web of Science, Scopus, ScienceDirect, SpringerlLink and
Google Scholar for the period 2015-2025. Included were original
research articles and critical reviews, published in English, that
reported: (a) nanoemulsions containing natural or synthetic bioactive
compounds; (b) parameters of physical stability (droplet size and
distribution, PDI, zeta potential, phase separation, rheology) and/or
chemical stability of the bioactive; (c) explicit strategies aimed at
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stability enhancement. Exclusion criteria comprised studies on
macroemulsions, liposomal systems or solid particles lacking an
emulsified phase, as well as studies without quantitative stability data.
A PRISMA-type selection process and a critical appraisal of study quality
were applied.

Results. The analysis highlights several major directions:
optimization of the oil phase composition and the use of Ostwald
ripening  inhibitors;  development of  biopolymer-stabilized
nanoemulsions (proteins, bioactive peptides, polysaccharides,
nanocellulose) and Pickering nanoemulsions; combined use of high-
energy techniques (microfluidization, high-pressure homogenization,
ultrasonication) with low-energy methods (phase inversion,
spontaneous emulsification) to simultaneously control droplet size and
interfacial structure; layer-by-layer assembly and the formation of
protein—polysaccharide complexes to enhance robustness against
variations in pH, ionic strength and temperature. Several significant
gaps were identified: lack of standardization of stability assessment
criteria, limited long-term studies and evaluations in real matrices, as
well as insufficient data on industrial scale-up and long-term safety.

Conclusions. This review will provide a critical synthesis and a set of
methodological recommendations (formulation parameters,
processing conditions, stability indicators and reporting standards) that
will guide the experimental design within the bilateral project. The
integration of modern formulation strategies with statistical modeling
and advanced characterization techniques has the potential to generate
bioactive nanoemulsions with improved stability and enhanced
translational potential for practical applications.

Key words: bioactive nanoemulsions; physical and chemical stability;
high- and low-energy methods; natural emulsifiers

This bibliographic study was conducted within the activities of the
bilateral project “Development of new bioactive and biomimetic
polymeric matrices for cutaneous disorders,” project code
25.80013.8007.08ROMD, and serves as a methodological basis for
subsequent research stages.
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Introducere. Nanoemulsiile multicomponente reprezinta una dintre
cele mai promitatoare platforme de vehicularizare pentru substante
active cu actiune antifungica si antiinflamatoare, permitand cresterea
solubilitatii, stabilitatii si biodisponibilitatii, precum si obtinerea unor
profile de eliberare si penetrare controlate. Complexitatea acestor
sisteme, prin prezenta concomitentda a mai multor substante active
(API), uleiuri, surfactanti si co-surfactanti, impune un design rational
riguros, fundamentat pe o analiza critica a datelor existente privind
interactiunile APl—excipienti, raporturile optime de surfactanti si
criteriile de formulare.

Scopul lucrarii. Realizarea unei sinteze critice a literaturii recente
privind nanoemulsiile multicomponente cu efect antifungic si
antiinflamator, cu accent pe relatiile compozitie—structura—proprietati,
pe strategiile moderne de design si optimizare si pe identificarea unor
principii metodologice care sa ghideze dezvoltarea viitoarelor formulari.

Material si metode. A fost efectuat un studiu bibliografic sistematic
in bazele de date PubMed, Scopus, Web of Science, ScienceDirect si
Google Scholar, completat cu literatura din ghiduri EMA/FDA si cérti de
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specialitate. Au fost incluse articole originale si reviuri publicate in
ultimii 10-12 ani, in limba engleza, care descriu nanoemulsii cu actiune
antifungica si/sau antiinflamatoare, ce contin cel putin doua tipuri de
componente active (API sintetice si/sau compusi bioactivi naturali) si
raporteaza date asupra parametrilor critici de calitate (dimensiunea
picaturilor, PDI, potential zeta, stabilitate, eficacitate in vitro/in vivo).
Au fost excluse studiile fara caracter nano (dimensiuni >500 nm),
lucrarile fara descriere clara a compozitiei sau a raporturilor de
surfactanti, precum si rapoartele nevalidate experimental. Selectia s-a
realizat dupa un flux de tip PRISMA, iar datele au fost analizate
comparativ si integrate intr-un cadru conceptual comun.

Rezultate. Analiza critica a evidentiat ca designul rational al
nanoemulsiilor multicomponente se bazeaza pe: (1) caracterizarea pre-
formulativa a API si evaluarea compatibilitatii APl—excipienti (solubilitate,
coeficient de partitie, posibilitatea formarii de agregate sau complexari,
stabilitate chimica si fizico-chimica); (2) utilizarea diagramelor pseudo-
ternare si a amestecurilor de surfactanti/co-surfactanti (Smix) pentru
delimitarea domeniilor de nanoemulsie stabild; (3) corelarea raporturilor
ulei:Smix:apa cu proprietatile critice (dimensiune, PDI, vascozitate,
reologie, eliberare controlatd); (4) integrarea conceptelor Quality by
Design (QbD), prin definirea Critical Quality Attributes (CQA) si a Critical
Material Attributes (CMA), precum si aplicarea metodelor de planificare
factorialda si optimizare multivariationald. Studiile recente arata ca
asocierea antifungicelor (azole, alti derivati) cu antiinflamatoare
nesteroidiene sau cu uleiuri esentiale/fitoconstituenti conduce la
sinergism terapeutic, reducerea dozelor si scaderea riscului de rezistenta,
cu conditia unei alegeri judicioase a fazei uleioase, a surfactantilor (HLB,
toxicitate, statut GRAS) si a co-surfactantilor. S-au conturat modele
experimentale relevante pentru activitatea antifungica (tulpini de Candida,
Aspergillus etc.) si antiinflamatoare (testul edemului, modele de inflamatie
cutanata sau mucosala), precum si criterii pentru translarea rezultatelor in
vitro/in vivo si pentru selectia formelor farmaceutice finale (topice,
mucoadezive, parenterale).

Concluzii. Studiul evidentiaza ca dezvoltarea nanoemulsiilor
multicomponente cu actiune antifungica si antiinflamatoare trebuie sa
se bazeze pe un design rational, sistematic, in care interactiunile API-
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excipienti, structura fazei uleioase si raporturile de surfactanti sunt
definite si optimizate in mod integrat. Sinteza critica propusa
configureaza un cadru metodologic robust — de la selectia bazata pe
proprietatile fizico-chimice si biopharmaceutice pana la validarea
experimentala si evaluarea preclinica — ce poate servi drept baza pentru
proiectarea viitoarelor formulari inovative in cadrul proiectelor de
cercetare bilaterale si internationale.

Cuvinte cheie: nanoemulsii multicomponente; design rational;
antifungic; antiinflamator; interactiuni APl—excipienti; raporturi de
surfactanti; Quality by Design.

Acest studiu bibliografic a fost realizat in cadrul activitdtilor
proiectului bilateral ,,Dezvoltarea de noi matrici polimerice bioactive
si biomimetice pentru afectiuni cutanate” cu cifrul
25.80013.8007.08ROMD si constituie bazd metodologica pentru
desfdsurarea etapelor ulterioare de cercetare.
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Introduction. Multicomponent nanoemulsions represent one of the
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most promising delivery platforms for active substances with antifungal
and anti-inflammatory activity, enabling enhanced solubility, stability,
and bioavailability, as well as controlled release and penetration
profiles. The intrinsic complexity of these systems—arising from the
simultaneous presence of multiple active pharmaceutical ingredients
(APIs), oils, surfactants and co-surfactants—requires a rigorous rational
design grounded in a critical assessment of current data regarding API—
excipient interactions, optimal surfactant ratios and formulation
criteria.

Aim of the study. To provide a high-level critical synthesis of recent
literature on multicomponent nanoemulsions with antifungal and anti-
inflammatory activity, focusing on composition—structure—property
relationships, modern strategies for formulation design and
optimization, and methodological principles capable of guiding the
development of future formulations.

Material and methods. A systematic bibliographic study was
performed using PubMed, Scopus, Web of Science, ScienceDirect and
Google Scholar, supplemented with EMA/FDA guidelines and
authoritative textbooks. Included were original research articles and
review papers published in the last 10-12 years, in English, describing
nanoemulsions with antifungal and/or anti-inflammatory activity,
containing at least two types of active components (synthetic APls
and/or natural bioactives) and reporting critical quality parameters
(droplet size, PDI, zeta potential, stability, in vitro/in vivo efficacy).
Exclusion criteria comprised studies lacking nano-scale characteristics
(droplet size >500 nm), works without clear description of composition
or surfactant ratios, and non-validated experimental reports. Study
selection followed a PRISMA-based workflow, while the extracted data
were comparatively analyzed and integrated within a unified
conceptual framework.

Results. Critical analysis indicated that rational design of
multicomponent nanoemulsions relies on: (1) preformulation
characterization of APIs and evaluation of APl-excipient compatibility
(solubility, partition coefficient, potential for aggregation or
complexation, chemical and physicochemical stability); (2) the use of
pseudo-ternary phase diagrams and surfactant/co-surfactant mixtures
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(Smix) to delineate regions of stable nanoemulsion formation; (3)
correlation of oil:Smix:water ratios with key quality attributes (particle
size, PDI, viscosity, rheology, controlled release); (4) integration of
Quality by Design (QbD) concepts through the definition of Critical
Quality Attributes (CQAs) and Critical Material Attributes (CMAs),
alongside factorial design and multivariate optimization approaches.
Recent studies demonstrate that combining antifungals (azoles and
related derivatives) with nonsteroidal anti-inflammatory drugs or
essential oils/phyto-constituents results in therapeutic synergy, dose
reduction and decreased risk of resistance, provided that the oil phase,
surfactants (HLB, toxicity, GRAS status) and co-surfactants are
judiciously selected. Relevant experimental models have been outlined
for antifungal activity (Candida, Aspergillus spp.) and anti-inflammatory
evaluation (edema tests, cutaneous or mucosal inflammation models),
along with criteria for in vitro-in vivo translation and selection of the
final pharmaceutical forms (topical, mucoadhesive, parenteral).

AN SIS

Conclusions. The study highlights that the development of
multicomponent nanoemulsions with antifungal and anti-inflammatory
activity must be grounded in systematic rational design, in which API-
excipient interactions, oil phase structure and surfactant ratios are
defined and optimized in an integrated manner. This critical synthesis
outlines a robust methodological framework - from selection based on
physicochemical and biopharmaceutical properties to experimental
validation and preclinical assessment - serving as a foundation for
future innovative formulation development within bilateral and
international research projects.

Key words: multicomponent nanoemulsions; rational design;
antifungal; anti-inflammatory; APl—excipient interactions; surfactant
ratios; Quality by Design.

This bibliographic study was conducted within the activities of the
bilateral project “Development of new bioactive and biomimetic
polymeric matrices for cutaneous disorders,” project code
25.80013.8007.08ROMD, and constitutes the methodological basis
for subsequent research stages.
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NANOPLATFORME BILOZOMALE PENTRU APLICATII TOPICE:
METODOLOGII DE OBTINERE SI OPTIMIZARE
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Introducere. Bilosomii reprezinta sisteme nanoveziculare deformabile
formate din fosfolipide si saruri biliare, capabile sa imbunatateasca
penetrarea cutanata si stabilitatea substantelor bioactive. Interesul pentru
acest tip de nanoplatforme a crescut datorita potentialului lor de a creste
biodisponibilitatea topica, de a proteja substantele sensibile si de a asigura
o eliberare controlata.

Scopul lucrarii. Sinteza si analiza datelor din literatura de specialitate
privind metodologiile de obtinere, factorii critici si tehnicile de caracterizare
utilizate in dezvoltarea bilozomilor destinati administrarii topice.

Material si metode. S-a realizat o revizuire a publicatiilor indexate in
Scopus, Web of Science si ScienceDirect, folosind termeni de cautare
precum ,bilosomes”, ,vesicular nanocarriers”, ,topical drug delivery”,
,bile salt vesicles”, ,optimization”. Au fost selectate 52 de studii
relevante care abordeaza tehnicile de preparare, variabilele de
formulare si metodele de caracterizare.

Rezultate. Analiza literaturii arata ca bilozomii ofera o stabilitate
superioara comparativ cu niosomii sau liposomii clasici, datorita
includerii sarurilor biliare care sporesc fluiditatea membranei.
Parametrii esentiali pentru obtinerea bilozomilor sunt raportul
lipid/sare biliara, metoda de hidratare si procedeele de reducere a
dimensiunii particulare. Tehnici precum DLS, microscopie electronica si
determinarea potentialului zeta sunt indispensabile pentru
caracterizarea dimensionala si coloidala, in timp ce metode avansate
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precum DSC, FTIR si RMN in stare solida permit evaluarea stabilitatii
structurale si a interactiunilor moleculare din  membrana
nanoveziculelor. Studiile analizate indica un potential semnificativ al
bilozomilor in transportul topic al substantelor antiinflamatoare,
antimicrobiene si antioxidante.

Concluzii. Revizuirea confirma ca bilozomii reprezinta
nanoplatforme promitatoare pentru administrarea topica datorita
stabilitatii lor crescute, flexibilitatii membranare si capacitatii de a
imbunatati permearea cutanatd. Datele analizate ofera un cadru solid
pentru optimizarea viitoarelor experimente si pentru dezvoltarea unor
produse topice inovative.

AN SIS

Cuvinte cheie: bilozomi, nanoplatforme, administrare topica

Studiul s-a desfdsurat sub egida proiectului bilateral ,,Dezvoltarea
unei formuldri topice combinate cu dubla actiune terapeuticd si
proprietdti biofarmaceutice optimizate utilizdnd nanovezicule
transportoare” (cifrul 25.80013.8007.14ROMD).
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BILOSOMAL NANOPLATFORMS FOR TOPICAL APPLICATIONS:
METHODS OF PREPARATION AND OPTIMIZATION

Elena DONICI*'?, Ecaterina MAZUR'?, Tatiana STEFANET??,
Adrian SOCHIRCA?, Vladimir VALICA??, Livia UNCU'2

IDepartment of Pharmaceutical and Toxicological Chemistry
°Drug Development Center
Nicolae Testemitanu State University of Medicine and Pharmacy
Scientific advisers: Livia UNCU, Cornelia FURSENCO

Corresponding author*: elena.donici@usmf.md

Introduction. Bilosomes are deformable nanovesicular systems
composed of phospholipids and bile salts, capable of enhancing skin
penetration and improving the stability of bioactive compounds.
Interest in these nanoplatforms has increased due to their potential to
enhance topical bioavailability, protect sensitive substances, and
enable controlled release.
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Aim of the study. To synthesize and analyze data from the
specialized literature regarding preparation methodologies, critical
formulation factors, and characterization techniques used in the
development of bilosomes intended for topical administration.

Material and methods. A review of publications indexed in Scopus,
Web of Science, and ScienceDirect was conducted using search terms
such as “bilosomes,” “vesicular nanocarriers,” “topical drug delivery,”
“bile salt vesicles,” and “optimization.” A total of 52 relevant studies
were selected, covering preparation techniques, formulation variables,
and characterization methods.

” u.

Results. Literature analysis shows that bilosomes offer superior
stability compared with niosomes or conventional liposomes, due to
the inclusion of bile salts that enhance membrane fluidity. Key
parameters for bilosome preparation include the lipid—bile salt ratio,
hydration method, and particle size reduction techniques.
Characterization tools such as DLS, electron microscopy, and zeta
potential measurement are essential for assessing particle size and
colloidal behavior, while advanced techniques including DSC, FTIR, and
solid-state  NMR provide information on structural stability and
molecular interactions within the vesicular membrane. The reviewed
studies indicate a significant potential of bilosomes for topical delivery
of anti-inflammatory, antimicrobial, and antioxidant agents.

Conclusions. The review confirms that bilosomes represent
promising nanoplatforms for topical administration due to their
enhanced stability, membrane flexibility, and ability to improve skin
permeation. The analyzed data provide a solid framework for future
optimization studies and for the development of innovative topical
products.

Key words: bilosomes, nanoplatforms, topical administration

The study was conducted under the framework of the bilateral
project “Development of a combined topical formulation with dual
therapeutic action and optimized biopharmaceutical properties
using carrier nanovesicles” (code 25.80013.8007.14ROMD).
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DEZVOLTAREA UNEI CREME MAGISTRALE CU ACTIUNE
ANTIINFLAMATOARE, ANTIPRURIGINOASA S| REGENERANTA IN
DERMATITA ATOPICA

Jana POPESCU’, Rodica SOLONARI"2, Diana GURANDA', Eugen
DIUG', Cristina CIOBANU'

'Catedra de tehnologie a medicamentelor
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Conducadtor stiintific: Rodica SOLONARI
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Introducere. Dermatita atopica este o afectiune inflamatorie
cronica a pielii, cu etiologie multifactoriald, ce se manifesta prin prurit,
eritem si uscaciune accentuata, fiind frecvent intalnitd la copii.
Tratamentul acestei patologii presupune utilizarea preparatelor cu
efect emolient, antiinflamator, antipruriginos si antiseptic. Preparatele
magistrale ofera avantajul individualizarii compozitiei in functie de
varsta pacientului si de particularitatile clinice, asigurand o
tolerabilitate cutanata sporita.

Scopul lucrarii: Elaborarea si evaluarea unei forme farmaceutice
magistrale sub forma de crema destinata tratamentului dermatitei
atopice la copii, cu actiune combinata antiinflamatoare,
antipruriginoasa si regeneranta.

Material si metode. A fost efectuat studiul prescriptiilor magistrale
in cadrul Centrului Farmaceutic Universitar (CFU) ,Vasile Procopisin”,
orientat spre identificarea si analiza formelor farmaceutice semisolide
utilizate in tratamentul dermatitelor atopice la copii. Crema destinata
ingrijirea pielii cu dermatita atopica a fost elaborata prin metoda
emulsionarii la cald. S-au utilizat materii prime: acid salicilic, zinc oxid;
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difenhidramind; unguent Sinaflan; lanolind; ulei de masline; apa
purificata. Forma farmaceutica a fost ambalata in recipiente sterile.

Rezultate. in cadrul sectiei de producere al CFU ,,Vasile Procopisin”
a fost elaborata o crema magistrala destinata tratamentului dermatitei
atopice, cu urmatoarea compozitie: Acid salicilic — 0,5 g; Zinc oxid — 2,5
g; Difenhidramina — 0,5 g; unguent Sinaflan — 15 g; in calitate de
excipienti: lanolind, ulei de masline, apa purificata fiecare a cate 15 g.
Forma a fost obtinuta prin metoda de Tincorporare graduala a
componentelor solide si semisolide in baza emulsionanta, urmata de
omogenizare completa pana la obtinerea unei mase uniforme. Au fost
evaluate aspectele farmacotehnice: culoare, miros, consistenta,
omogenitatea si pH-ul. Crema obtinuta a prezentat o consistenta
uniformda, culoare alb-gdlbuie si o stabilitate fizico-chimica
satisfacatoare. Combinatia de acid salicilic (cu efect keratolitic usor),
oxid de zinc (cu actiune antisepticd si calmantd), difenhidramina
(antihistaminic local) si sinaflan (glucocorticoid antiinflamator) a
contribuit la reducerea pruritului, inflamatiei si iritatiei cutanate.
Lanolina si uleiul de masline au actionat ca emolienti si agenti de
hidratare, sporind confortul cutanat si refacerea barierei lipidice.

AN SIS

Concluzii. Forma farmaceutica elaborata — crema magistrala, s-a
dovedit eficienta si bine tolerata pentru tratamentul dermatitei atopice
la copii. Individualizarea compozitiei permite adaptarea dozelor si a
excipientilor la sensibilitatea pacientului pediatric.

Cuvinte-cheie: Dermatita atopica, copii, crema magistrala, piele,
tratament individualizat.
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DEVELOPMENT OF A MAGISTRAL CREAM WITH ANTI-
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IN ATOPIC DERMATITIS
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Introduction. Atopic dermatitis is a chronic inflammatory skin
disorder of multifactorial etiology, manifested by pruritus, erythema,
and pronounced dryness, and is frequently observed in children. The
treatment of this condition involves the use of preparations with
emollient, anti-inflammatory, antipruritic,c and antiseptic effects.
Magistral preparations offer the advantage of individualizing the
composition according to the patient’s age and clinical features,
ensuring increased skin tolerability.

The purpose of the paper: To develop and evaluate a magistral
pharmaceutical dosage form in the form of a cream intended for the
treatment of atopic dermatitis in children, with combined anti-
inflammatory, antipruritic, and regenerative action.

Material and methods. A study of magistral prescriptions was
conducted at the University Pharmaceutical Center (CFU) “Vasile
Procopisin,” aimed at identifying and analyzing semisolid
pharmaceutical forms used in the treatment of atopic dermatitis in
children. A cream intended for skin care in atopic dermatitis was
prepared using the hot emulsification method. The raw materials
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employed included: salicylic acid, zinc oxide, diphenhydramine, Sinaflan
ointment, lanolin, olive oil, and purified water. The pharmaceutical
form was packaged in sterile containers.

Results. Within the production department of the “Vasile
Procopisin” University Pharmaceutical Center, a magistral cream
intended for the treatment of atopic dermatitis was developed with the
following composition: Salicylic acid — 0.5 g; Zinc oxide — 2.5 g;
Diphenhydramine — 0.5 g; Sinaflan ointment — 15 g; and as excipients:
lanolin, olive oil, and purified water — 15 g each. The formulation was
obtained by the gradual incorporation of solid and semisolid
components into the emulsifying base, followed by thorough
homogenization until a uniform mass was achieved. Pharmaceutical
and technological parameters were evaluated, including color, odor,
consistency, homogeneity, and pH. The resulting cream showed a
uniform consistency, a whitish-yellow color, and satisfactory
physicochemical stability. The combination of salicylic acid (with a mild
keratolytic effect), zinc oxide (with antiseptic and soothing action),
diphenhydramine (a local antihistamine), and Sinaflan (an anti-
inflammatory glucocorticoid) contributed to reducing pruritus,
inflammation, and skin irritation. Lanolin and olive oil acted as

AN SIS

emollients and moisturizing agents, improving skin comfort and
restoring the lipid barrier.

Conclusions. The elaborated pharmaceutical form — the magistral
cream — proved to be effective and well tolerated for the treatment of
atopic dermatitis in children. The individualized composition allows for
the adaptation of doses and excipients according to the sensitivity of
pediatric patients.

Key words: Atopic dermatitis, children, magistral cream, skin,
individualized treatment
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Introducere. Conditionarea medicamentelor reprezinta un proces
esential in asigurarea stabilitatii, sigurantei si eficacitatii produselor
farmaceutice. Ambalajul nu mai este perceput doar ca un simplu
recipient de protectie, ci ca o componenta activd a produsului
medicamentos, capabild sa influenteze direct calitatea, perioada de
valabilitate si gradul de acceptare de citre pacient. In ultimele decenii,
dezvoltarea materialelor moderne utilizate pentru ambalarea
medicamentelor a contribuit semnificativ la imbunatatirea durabilitatii,
la reducerea pierderilor de produs si la cresterea sigurantei in utilizare.

Scopul lucrarii: Scopul prezentei lucrari consta in studierea si analiza
materialelor moderne utilizate pentru conditionarea medicamentelor,
cu evidentierea avantajelor lor tehnologice, functionale si ecologice in
comparatie cu materialele traditionale. Lucrarea urmareste, de
asemenea: identificarea directiilor de dezvoltare a materialelor
farmaceutice inovatoare; evaluarea conformitatii acestora cu
standardele internationale (EU GMP, ISO 15378, EMA, FDA); aprecierea
potentialului de implementare a solutiilor sustenabile in contextul
industriei farmaceutice din Republica Moldova si Uniunea Europeana.

Material si metode. Cercetarea s-a bazat pe analiza literaturii
stiintifice de specialitate, a standardelor internationale si a datelor
furnizate de producatorii de ambalaje farmaceutice. Au fost examinate
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caracteristicile fizico-chimice, de bariera si functionale ale principalelor
categorii de materiale moderne. De asemenea, au fost consultate baze
de date actuale (ScienceDirect, PubMed, SpringerlLink), rapoarte ale
agentiilor de reglementare si publicatii ale companiilor lider din

domeniu (Schott, Gerresheimer, Amcor, Aptar Pharma). |

Rezultate. Tendintele actuale din industria farmaceutica pun accent
pe utilizarea materialelor cu proprietati de bariera ridicate,
compatibilitate biologica excelenta si impact minim asupra mediului.
Astfel, se remarca trecerea treptata de la materiale conventionale, cum
ar fi plasticul PVC sau sticla sodocalcicd, catre materiale avansate
precum polimerii biodegradabili, sticla borosilicata de tip I, filmele
inteligente si ambalajele active. De asemenea, progresele in domeniul
nanotehnologiei si al ingineriei materialelor au permis obtinerea de
structuri multistrat cu proprietati personalizate pentru fiecare tip de
medicament, precum:

» Polimeri biodegradabili: acidul polilactic (PLA), polihidroxialcanoatii
(PHA) si copolimerii acestora, utilizati in special pentru ambalaje
primare de unica folosinta si blistere.

= Sticld borosilicatd de tip I, caracterizata printr-o rezistenta chimica
superioara, potrivita pentru solutii injectabile si produse sensibile.

= Aluminiu laminat multistrat (PET/AI/PE), cu rol in asigurarea unei
bariere eficiente impotriva oxigenului, umiditatii si luminii.

» Filme si ambalaje inteligente, capabile sa indice starea de degradare
a produsului sau sa monitorizeze parametri de mediu.

* Ambalaje active, care pot elibera sau absorbi substante (precum
agenti desicanti sau antioxidanti) pentru mentinerea stabilitatii
medicamentelor.

Studiul a evidentiat ca utilizarea polimerilor biodegradabili
contribuie la reducerea impactului ecologic al ambalajelor
farmaceutice, asigurand totodata stabilitatea medicamentului. Sticla
borosilicata de noua generatie prezinta o rezistenta superioara la socuri
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termice si chimice, fiind preferata pentru solutii injectabile. Ambalajele
active, care elibereaza sau absorb substante pentru a mentine calitatea
produsului, si ambalajele inteligente, capabile sa indice degradarea
medicamentului, reprezintd directii inovatoare cu potential de
extindere in industria farmaceutica. De asemenea, combinatiile
multistrat de materiale (PET/AI/PE) asigura protectie excelenta fata de
umiditate si oxigen.

Concluzii. Materialele  moderne pentru conditionarea
medicamentelor contribuie decisiv la cresterea sigurantei, eficientei si
durabilitatii produselor farmaceutice. Ele raspund cerintelor tot mai
stricte de calitate, conformitate si protectie a mediului, fiind totodata
compatibile cu tendintele globale de digitalizare si sustenabilitate.
Integrarea acestor materiale in procesele de fabricatie impune
actualizarea continud a normelor de calitate si adoptarea unor practici
industriale inovatoare, axate pe reducerea deseurilor, utilizarea
resurselor regenerabile si productia circulara. Tn viitor, se estimeazd o
extindere a utilizarii ambalajelor inteligente conectate la aplicatii
digitale (Internet of Things — loT), capabile sa furnizeze informatii in
timp real despre starea medicamentelor, ceea ce va reprezenta un pas
important in directia personalizarii tratamentelor si a sigurantei
pacientului.

Cuvinte-cheie: materiale moderne, ambalaje farmaceutice, polimeri
biodegradabili, sticla borosilicata, ambalaje inteligente, conditionarea
medicamentelor, sustenabilitate.
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Introduction. Pharmaceutical packaging represents an essential
process in ensuring the stability, safety, and efficacy of medicinal
products. Packaging is no longer perceived merely as a simple
protective container but as an active component of the drug product,
capable of directly influencing its quality, shelf life, and patient
acceptability. In recent decades, the development of modern materials
used in drug packaging has significantly contributed to improving
durability, reducing product loss, and enhancing safety in use.

Aim of the study: The aim of this paper is to study and analyze
modern materials used for pharmaceutical packaging, highlighting their
technological, functional, and environmental advantages compared to
traditional materials. The study also seeks to: identify trends in the
development of innovative pharmaceutical materials; evaluate their
compliance with international standards (EU GMP, ISO 15378, EMA,
FDA); and assess the potential for implementing sustainable solutions
within the pharmaceutical industry of the Republic of Moldova and the
European Union.

Material and methods. The research was based on the analysis of
specialized scientific literature, international standards, and data
provided by pharmaceutical packaging manufacturers. The
physicochemical, barrier, and functional characteristics of the main
categories of modern materials were examined. Current databases
(ScienceDirect, PubMed, Springerlink), reports from regulatory
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agencies, and publications from leading companies in the field (Schott,
Gerresheimer, Amcor, Aptar Pharma) were also consulted.

Results. Current trends in the pharmaceutical industry emphasize
the use of materials with high barrier properties, excellent
biocompatibility, and minimal environmental impact. There is a gradual
shift from conventional materials, such as PVC plastics or soda-lime
glass, toward advanced materials like biodegradable polymers, Type |
borosilicate glass, smart films, and active packaging. Furthermore,
advances in nanotechnology and materials engineering have enabled
the development of multilayer structures with customized properties
for each type of medicine, such as:

» Biodegradable polymers: polylactic acid (PLA),
polyhydroxyalkanoates (PHA), and their copolymers, used mainly for
disposable primary packaging and blister packs.

= Type | borosilicate glass, characterized by superior chemical
resistance, suitable for injectable solutions and sensitive products.

=  Multilayer laminated aluminum (PET/Al/PE), providing effective
barriers against oxygen, moisture, and light.

» Smart films and packaging, capable of indicating product
degradation or monitoring environmental parameters.

» Active packaging, able to release or absorb substances (such as
desiccants or antioxidants) to maintain drug stability.

The study revealed that the use of biodegradable polymers
contributes to reducing the ecological impact of pharmaceutical
packaging while ensuring drug stability. Next-generation borosilicate
glass exhibits superior resistance to thermal and chemical shocks,
making it preferred for injectable solutions. Active packaging, which
releases or absorbs substances to maintain product quality, and smart
packaging, capable of indicating drug degradation, represent innovative
directions with significant expansion potential in the pharmaceutical
industry. Additionally, multilayer material combinations (PET/AI/PE)
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ensure excellent protection against moisture and oxygen.

Conclusions. Modern materials for pharmaceutical packaging play a
decisive role in increasing the safety, efficiency, and durability of
pharmaceutical products. They meet the increasingly stringent
requirements for quality, compliance, and environmental protection
while aligning with global trends in digitalization and sustainability. The
integration of these materials into manufacturing processes requires
continuous updating of quality standards and the adoption of
innovative industrial practices focused on waste reduction, use of
renewable resources, and circular production. In the future, an
expansion of smart packaging connected to digital applications
(Internet of Things — IoT) is expected, capable of providing real-time
information about the condition of medicines — an important step
toward personalized treatments and enhanced patient safety.

Key words: modern materials, pharmaceutical packaging,
biodegradable polymers, borosilicate glass, smart packaging, drug
conditioning, sustainability
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Introducere. Produsele vegetale din plantele medicinale maruntite
industriale reprezinta un amestec, o forma farmaceutica in care partile
unei plante sau mai multor plante (flori, frunze, parti aeriene, radacini,
rizomi) sunt fragmentate, amestecate, divizate si ambalate individual
pentru administrare interna sau externa. Produsele vegetale maruntite
industriale sunt constituite din fragmente de diferite forme si
dimensiuni.

Scopul lucrarii. Evaluarea unor parametri de calitate tehnologici ai
produselor vegetale din plante medicinale maruntite in ambalaj
industrial prezente pe piata noastra farmaceutica.

Materiale si metode. Materialele supuse cercetarii includ 5 produse
vegetale din plante medicinale industriale maruntite. Principalii
parametri tehnologici si fizico-chimici care determina calitatea
produselor vegetale vizate au fost determinati conform DAN si F.R.ed.X.

Rezultate. Conform DAN si F.R.ed.X au fost determinati 6 parametri
tehnologici de calitate ale produselor vegetale din plantele medicinale
maruntite si ambalate industrial. Gradul de maruntire corespunde celui
declarat la 4 din cele cinci produse testate. Abaterile constitue cca 9,5%.
Uniformitatea fragmentarii la 3 produse constituie cca 90%, la un
produs ~75% si la alt produs ~68%. Umiditatea produselor vegetale
maruntite si ambalate industrial se afla Tn limita intervalului de
umiditate admis 3,8-4,5%. Factorul de imbibare la rizomii si radacinile
de odolean constituie 2,5 (< cu 0,4 decat DAN), la partile aeriene de
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sunatoare - 1,8 (>0,2 decat DAN), la frunzele de izma buna 2,7 (>0,3
decat DAN), la scoarta de crusin 1,4 (<0,2 decat DAN) si la florile de
musetel 3,6 (> 0,2 decat DAN). in toate produsele vegetale testate se
atesta lipsa corpurilor strdine, iar impuritatile (sub forma de praf
prevaleaza in rizomii si radacinile de odolean, cca 5,5%, in restul
probelor nu depasesc 1%). Abaterile de la cantitatea de produs vegetal
declarata per ambalaj primar industrial (40g, 50g, 100g) variaza in
intervalul 2,5-4,5%.

Concluzie. Rezultatele obtinute Tn urma acestui studiu denota ca cel
mai mare impact asupra principalilor parametri tehnologici ai
produselor vegetale din plantele medicinale industriale 1 are
fragmentarea. La unele produse se atesta abateri care ar putea fi
inlaturate prin sporirea masurilor de purificare si a exactitatii dozarii in
ambalajul primar industrial, iar pentru corespunderea standardelor, se
recomanda revizuirea unor prevederi ale DAN.

AN SIS

Cuvinte cheie: produse vegetale din plantele medicinale maruntite
industriale, parametri tehnologici, controlul calitatii
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Introduction. Industrial crushed medicinal plant products are a
mixture, a pharmaceutical form in which parts of one or more plants
(flowers, leaves, aerial parts, roots, rhizomes, etc.) are fragmented,
mixed, divided, and individually packaged for internal or external
administration. Industrially crushed plant products consist of pieces and
fragments of various shapes and sizes.
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Aim of the study. To evaluate certain technological parameters of
plant products made from crushed medicinal plants in industrial
packaging available on our pharmaceutical market.

Materials and methods. The materials under investigation include
five industrial crushed medicinal plant products. The main technological
and physicochemical parameters that determine the quality of the plant
products in question were determined in accordance with DAN and
F.R.ed.X.

Results. According to DAN and F.R.ed.X, six technological quality
parameters were determined for industrially crushed and packaged
medicinal plant products. The degree of grinding corresponds to that
declared in 4 of the five products tested. The deviations are
approximately 9.5%. The uniformity of fragmentation in 3 products is
approximately 90%, in the fourth - 75%, and in the fifth - 68%. The
moisture content of industrially ground and packaged plant products is
within the permissible moisture range of 3.8-4.5%. Absorption factor:
for rhizomes and roots of valerian it is 2.5 (< 0.4 than DAN), for aerial
parts of St. John's wort is 1.8 (>0.2 than DAN), in the leaves of good
quality is 2.7 (>0.3 than DAN), in the bark of buckthorn is 1.4 (<0.2 than
DAN) and in chamomile flowers is 3.6 (> 0.2 than DAN). All tested plant
products are free of foreign bodies, and impurities (mainly in the form
of dust) prevail in valerian rhizomes and roots, approx. 5.5%, while in
the rest of the samples they do not exceed 1%. Deviations from the
declared quantity of plant product per primary industrial packaging (40
g, 50 g, and 100 g) vary between 2.5% and 4.5%.

Conclusion. The results obtained from this study show that
fragmentation (crushing) has the greatest impact on the main
technological parameters of plant products from industrial medicinal
plants. Similarly, some products show deviations that could be
eliminated by increasing purification measures (sifting quality) and
dosing accuracy in primary industrial packaging, and in order to comply
with standards, in such cases, it is recommended to review certain
provisions of the DAN.

Key words: industrial crushed medicinal plant products,
technological parameters, quality control
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Introducere. Formuldrile moderne cu antibiotice in infectiile
cutanate reprezinta o etapa evolutiva importanta 1in terapia
dermatologica. Acestea asigura o eficienta crescuta, o siguranta sporita
si o utilizare rationald a antibioticelor, contribuind la prevenirea
rezistentei microbiene.

Scopul lucrarii. Prezentarea celor mai moderne forme farmaceutice
topice cu antibiotice utilizate in tratamentul infectiilor cutanate,
evidentiind avantajele tehnologiilor avansate de formulare in cresterea
eficientei terapeutice si reducerea rezistentei bacteriene.

Materiale si metode. S-au analizat surse stiintifice recente din
domeniul tehnologiei farmaceutice precum PubMed, Google Scholar si
Scopus, privind dezvoltarea de vehicule inovatoare pentru
administrarea locala a antibioticelor. Au fost comparate caracteristicile
formularilor traditionale (unguente, creme, solutii) cu cele moderne
(geluri, emulgeluri, nanoemulsii, liposomi, nanoparticule lipidice si
polimerice).

Rezultate. Formularile moderne ofera multiple avantaje fata de cele
clasice. Vehiculele pe baza de nanotehnologii permit o penetrare
cutanata superioara, o eliberare controlata a substantei active si o
stabilitate Tmbunatatita. Antibioticele frecvent utilizate Tn aceste
sisteme includ: mupirocina, acidul fusidic, gentamicina, si clindamicina.
Combinatiile terapeutice cu antiinflamatoare sau antimicotice
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contribuie la o actiune sinergica si la reducerea riscului de suprainfectii.
Nanoparticulele metalice, in special cele cu argint sau oxid de zinc,
manifesta un efect antimicrobian propriu, reducdnd dozele necesare de
antibiotic si scazand riscul dezvoltarii rezistentei bacteriene. Totodata,
sistemele de eliberare, cum ar fi pansamentele bioactive sau cremele
sensibile la pH, oferd o administrare tintita si adaptata starii locale a
pielii. In practica farmaceuticd si formularile magistrale riman o optiune
valoroasd, permitand personalizarea tratamentului prin selectarea
bazei, a concentratiei si a combinatiei de substante in functie de tipul
infectiei si de toleranta pacientului.

Concluzie. Directiile viitoare de cercetare se concentreaza pe
dezvoltarea sistemelor nanotehnologice biodegradabile, cu eliberare
controlata si selectiva, capabile sa accelereze vindecarea si sa
optimizeze rezultatele clinice.

Cuvinte cheie: Antibiotice, forme topice, nanotehnologie, eliberare
controlata, infectii cutanate
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Introduction. Modern formulations with topical antibiotics in skin
infections represent an important evolutionary stage in dermatological
therapy. These ensure increased efficacy, improved safety, and rational
use of antibiotics, contributing to the prevention of microbial
resistance.

Aim of the study. To present the most advanced topical
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pharmaceutical forms containing antibiotics used in the treatment of
skin infections, highlighting the advantages of modern formulation
technologies in enhancing therapeutic efficacy and reducing bacterial
resistance.

Materials and methods. Recent scientific sources from the field of
pharmaceutical technology, such as PubMed, Google Scholar, and
Scopus, were analyzed regarding the development of innovative
vehicles for local antibiotic delivery. The characteristics of traditional
formulations (ointments, creams, solutions) were compared with those
of modern ones (gels, emulgels, nanoemulsions, liposomes, lipid and
polymeric nanoparticles).

AN SIS

Results. Modern formulations offer multiple advantages over
classical ones. Nanotechnology-based vehicles allow superior skin
penetration, controlled drug release, and improved stability. Frequently
used antibiotics in these systems include mupirocin, fusidic acid,
gentamicin, and clindamycin. Therapeutic combinations with anti-
inflammatory or antifungal agents contribute to synergistic action and
reduce the risk of superinfections. Metallic nanoparticles, especially
those containing silver or zinc oxide, exhibit their own antimicrobial
effect, reducing the required antibiotic doses and lowering the risk of
bacterial resistance development. Additionally, delivery systems such
as bioactive dressings or pH-sensitive creams provide targeted
administration adapted to the local condition of the skin. In
pharmaceutical practice, compounded (magistral) formulations remain
a valuable option, allowing treatment personalization through the
selection of base, concentration, and substance combinations
according to infection type and patient tolerance.

Conclusion. Future research directions focus on developing
biodegradable nanotechnological systems with controlled and selective
release, capable of accelerating healing and optimizing clinical
outcomes.

Key words: Antibiotics, topical forms, nanotechnology, controlled
release, skin infections
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Introducere. Argintul, utilizat finca din antichitate pentru
proprietatile sale antimicrobiene, a redevenit in ultimele decenii un
element central in cercetarea biomedicald si cosmetica moderna.
Evolutia tehnologica a permis transformarea argintului dintr-un simplu
agent antiseptic in componenta activa inteligenta, capabilda sa
interactioneze selectiv cu microorganismele si celulele pielii.

Scopul lucrarii. Evidentierea evolutiei utilizarii argintului in domeniul
medical si cosmetic, cu accent pe transformarea acestuia dintr-un
simplu agent antiseptic intr-un ingredient bioactiv, valorificat prin
nanotehnologie.

Materiale si metode. Au fost consultate baze de date internationale
(PubMED, ScienceDirect) si lucrari de specialitate Tn domeniul
nanotehnologiei si cosmeticii aplicate.

Rezultate. In medicind, argintul este utilizat in multiple forme
farmaceutice — solutii, geluri, pansamente impregnate si nanoparticule
coloidale —avand un spectru larg de actiune antibacteriana, antifungica
si antivirala. Mecanismul de actiune se bazeaza pe eliberarea ionilor
Ag*, care se leagd de proteinele membranare si ADN-ul microbian,
inhiband multiplicarea si provocand distrugerea celulelor patogene.
Aceasta proprietate 1l face esential in tratamentul infectiilor cutanate,
arsurilor, ranilor cronice si in profilaxia infectiilor nosocomiale. in ultimii
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ani, odata cu dezvoltarea nanotehnologiei, s-au obtinut nanoparticule
de argint (AgNP) cu stabilitate si eficienta superioara. Acestea ofera o
eliberare controlata a ionilor, reduc riscul de toxicitate si pot fi
incorporate in baze farmaceutice moderne: geluri hidrofile, emulsii,
filme biodegradabile sau sisteme lipozomale. Cercetarile recente au
demonstrat rolul antiinflamator si regenerant al acestor nanoparticule,
datorita capacitatii lor de a stimula proliferarea fibroblastelor si sinteza
colagenului. Tn domeniul cosmeticii, argintul este un ingredient valoros
datorita efectului sdu seboregulator si calmant. Se utilizeaza in formule
destinate tenului acneic, sensibil sau iritat, dar si in produse de igiena si
anti-aging. Datorita efectului antimicrobian, preparatele cosmetice cu
argint coloidal contribuie la restabilirea microbiomului cutanat si la
protejarea pielii de factorii de mediu. In combinatie cu alte substante
bioactive — acid hialuronic, extracte vegetale, peptide — argintul
potenteaza efectele de regenerare si hidratare. Totodata, studiile de
biocompatibilitate au confirmat ca, la concentratii controlate, argintul
nu afecteaza celulele umane sanatoase, oferind un raport favorabil
intre eficienta si siguranta.

AN SIS

Concluzie. Argintul a depasit statutul de antiseptic traditional,
devenind un ingredient multifunctional in medicina moderna si
cosmetica. Inovatiile bazate pe nanotehnologie au transformat argintul
intr-un agent bioactiv, capabil sa asigure o protectie antimicrobiana, o
stimulares regenerativa si un echilibru cutanat.

Cuvinte cheie: argint, nanotehnologie, geluri, antibacterian
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Introduction. Silver, historically employed since antiquity for its
antimicrobial properties, has re-emerged over recent decades as a key
element in contemporary biomedical and cosmetic research.
Technological advancements have enabled the transition of silver from
a simple antiseptic agent to an intelligent, bioactive component capable
of selectively interacting with microorganisms and skin cells.

Aim of the study. To highlight the evolution of silver use in the
medical and cosmetic fields, emphasizing its transformation from a
conventional antiseptic into a bioactive ingredient enhanced through
nanotechnology.

Materials and methods. International scientific databases (PubMed,
ScienceDirect) and specialized literature in nanotechnology and applied
cosmetology were reviewed.

Results. In medicine, silver is available in various pharmaceutical
forms—solutions, gels, impregnated dressings, and colloidal
nanoparticles—exhibiting broad antibacterial, antifungal, and antiviral
activity. Its mechanism of action relies on the release of Ag* ions, which
bind to membrane proteins and microbial DNA, inhibiting replication
and inducing the destruction of pathogenic cells. These properties are
fundamental in managing skin infections, burns, chronic wounds, and
preventing nosocomial infections. Recent advances in nanotechnology
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have enabled the development of silver nanoparticles (AgNPs) with
superior stability and efficacy. They ensure controlled ion release,
reduce toxicity risk, and can be incorporated into modern
pharmaceutical bases, including hydrophilic gels, emulsions,
biodegradable films, and liposomal systems. Current research
demonstrates their anti-inflammatory and regenerative potential by
stimulating fibroblast proliferation and collagen synthesis. In
cosmetology, silver is valued for its seboregulating and soothing effects,
being used in formulations for acne-prone, sensitive, or irritated skin,
as well as in hygiene and anti-aging products. Due to its antimicrobial
action, colloidal silver contributes to restoring the cutaneous
microbiome and protecting the skin against environmental stressors.
When combined with other bioactive agents—hyaluronic acid, plant
extracts, peptides—it enhances tissue regeneration and hydration.
Biocompatibility studies confirm that, at controlled concentrations,
silver does not affect healthy human cells, ensuring an advantageous
efficacy—safety balance.

AN SIS

Conclusion. Silver has surpassed its traditional role as a simple
antiseptic, becoming a multifunctional ingredient in modern medicine
and cosmetology. Nanotechnology-driven innovations have
transformed silver into a bioactive agent capable of providing
antimicrobial protection, promoting tissue regeneration, and
maintaining skin homeostasis.

Key words: silver, nanotechnology, gels, antibacterial
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Introducere. Tendintele moderne din domeniul dermatocosmeticii si
farmaciei personalizate promoveaza utilizarea formelor farmaceutice
bazate pe nanotehnologie,datorita potentialului lor de a optimiza
penetrarea transdermica, de a controla eliberarea substantelor active
si de a minimiza reactiile adverse sistemice. In acest context, gelurile
lipozomale cu acid salicilic se aliniaza perfect directiilor actuale de
cercetare si dezvoltare, oferind o alternativa inovatoare la formularile
clasice utilizate in tratamentul afectiunilor cutanate.

Scopul lucrarii. Studiul surselor bibliografice cu referire la forme
farmaceutice moderne — gel lipozomal — care sa asigure eliberarea
controlata si penetrarea cutanata imbunatatita a acidului salicilic.

Materiale si metode. Analiza sistematica fundamentata pe
procesarea interogarilor bazelor de date precum PubMed,Scopus
(Elsevier), Medline,Cochranelibrary si alte motoare de cautare, utilizand
descriptori relevanti cu evaluarea ulterioara a materialului stiintific
selectat.

Rezultate. Bariera fiziologica a pielii limiteaza absorbtia principiilor
active aplicate topic, ceea ce impune dezvoltarea unor sisteme de
livrare eficiente.Rezultate obtinute demonstreaza ca acidul salicilic este
utilizat pe scard larga in gestionarea acneei In ciuda eficacititii sale
dovedite, formularile de acid salicilic pot provoca ocazional uscaciune
sau iritatii, necesitand o formulare atenta pentru a spori
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tolerabilitatea.Sistemele noi de administrare a medicamentelor sunt
formularile care au fost concepute pentru a depasi problemele cu care
se confrunta metodele traditionale si 1si propun sa depdseasca
dezavantajele tratamentului conventional si sa ofere o siguranta si o
eficacitate mai mare, impreuna cu o crestere a stabilitatii formularii.

Concluzie. In prezent nanotehnologiile sunt considerate cele mai
avansate directii de dezvoltare ce valorifica potentialul tehnologiilor
avansate de incapsulare si livrare transdermica deschizand noi directii
in formularea medicamentelor si produselor dermato-cosmetice
inovatoare.

Cuvinte cheie: acidul salicilic, gel lipozomal, nanotehnologii in
produse dermato-farmaceutice
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Introduction. Modern tendencies in dermatocosmetics and
personalized pharmacy promote the use of pharmaceutical forms based
on nanotechnology, due to their potential to optimize transdermal
penetration, control the release of active substances, and minimize
systemic adverse reactions. In this context, liposomal gels with salicylic
acid align perfectly with current research and development directions,
offering an innovative alternative to classic formulations used in the
treatment of skin conditions.

Aim of the study. The study of bibliographic sources referring to

171 l

AN SIS


mailto:stepanowaleria@gmail.com

MATERIAELELE CONFERINTEI

modern pharmaceutical forms — liposomal gel — which ensure
controlled release and improved cutaneous penetration of salicylic acid.

Materials and methods. Systematic analysis based on processing
database queries such as PubMed, Scopus (Elsevier), Medline,
Cochrane Library and other search engines, using relevant descriptors
with subsequent evaluation of the selected scientific material.

Results. The physiological barrier of the skin limits the absorption of
active ingredients applied topically, which necessitates the
development of efficient delivery systems. The results obtained
demonstrate that salicylic acid is widely used in ache management.
Despite its proven efficacy, salicylic acid formulations can occasionally
cause dryness or irritation, requiring careful formulation to enhance
tolerability. Novel drug delivery systems are formulations that have
been designed to overcome the problems faced by traditional methods
and aim to surpass the disadvantages of conventional treatment and
provide greater safety and efficacy, along with an increase in
formulation stability.

Conclusion. Currently, nanotechnologies are considered the most
advanced development directions that leverage the potential of
advanced encapsulation and transdermal delivery technologies,
opening new directions in the formulation of innovative medicines and
dermato-cosmetic products.

Key words: salicylic acid, liposomal gel, nanotechnologies in
dermato-pharmaceutical products
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Introducere. Bolile sistemului respirator reprezinta una dintre cele
mai frecvente cauze de morbiditate si mortalitate la nivel mondial.
Diversitatea mecanismelor fiziopatologice implicate impune o abordare
complexa, in care dezvoltarea si optimizarea formelor farmaceutice
joaca un rol esential. Progresele recente in tehnologia farmaceutica au
determinat Tmbunatatirea eficientei si sigurantei tratamentelor
inhalatorii, orale si parenterale utilizate in afectiunile respiratorii.

Scopul lucrarii: Analiza aborddrilor farmaceutice moderne si
inovative utilizate in terapia bolilor respiratorii, cu accent pe formele
farmaceutice, mecanismele farmacologice si tendintele tehnologice
actuale.

Material si metode. Lucrarea s-a bazat pe analiza bibliografica a
peste 40 de surse stiintifice recente (2010-2025), inclusiv articole din
reviste de specialitate (Biomolecules, European Respiratory Review,
Pharmaceutics, Drug Discovery Today), protocoale nationale (MS
Moldova, 2025) si ghiduri internationale (GOLD, GINA). Au fost
examinate principalele clase de medicamente si forme farmaceutice
utilizate Tn terapia respiratorie.

Rezultate. S-a constatat ca abordarile terapeutice moderne

urmaresc nu doar ameliorarea simptomelor, ci si optimizarea livrarii
substantelor active la nivel pulmonar, cu scopul de a asigura o actiune
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locala rapida si reducerea reactiilor adverse sistemice.
Bronhodilatatoarele, inclusiv B2-agonistii (salbutamol, formoterol,
indacaterol) si anticolinergicele (ipratropium, tiotropium), reprezinta
elemente fundamentale in tratamentul astmului si BPOC, fiind adesea
combinate cu corticosteroizi inhalatori pentru controlul inflamatiei
cronice.

Studiile recente demonstreaza o eficacitate superioara a
combinatiilor fixe inhalatorii fata de terapiile monocomponente,
datorita sinergismului farmacodinamic si aderentei crescute la
tratament. Corticosteroizii inhalatori, precum budesonida si
fluticazona, raman esentiali in prevenirea exacerbarilor, iar formularile
sistemice sunt rezervate cazurilor severe.

Cercetarile actuale se concentreaza pe reducerea biodisponibilitatii
sistemice si pe dezvoltarea de vehicule nanostructurate pentru livrarea
controlatd a acestor substante. Mucoliticele (acetilcisteina,
carbocisteind, ambroxol) si expectorantele contribuie la imbunatatirea
clearance-ului mucociliar, fiind recomandate in terapia de suport a
BPOC si bronsitelor cronice. Antihistaminicele moderne (cetirizing,
loratading, fexofenadina) sunt indicate in alergiile respiratorii, avand un
profil farmacologic sigur si o sedare minima. In paralel, progresele
tehnologice au condus la perfectionarea dispozitivelor inhalatorii:
inhalatoarele cu doza masurata (MDI) si cele cu pulbere uscata (DPI)
asigura o depunere uniforma a particulelor in arborele bronsic, in timp
ce nebulizatoarele moderne (cu plasa sau jet) permit administrarea
unor forme biologice complexe, inclusivimunoglobuline si peptide.

Inovatiile de ultima generatie includ utilizarea nanotehnologiilor in
livrarea inhalatorie de antibiotice si antivirale, aplicarea sistemelor
bazate pe macrofagi pentru modularea raspunsului inflamator si
dezvoltarea imunoterapiilor mucosale menite sa creasca rezistenta
localda la infectii respiratorii. Protocoalele nationale si ghidurile
internationale evidentiaza importanta farmacistului comunitar in
educatia terapeutica, consilierea pacientilor si monitorizarea eficientei

174
|




MATERIAELELE CONFERINTEI

terapiei, ceea ce subliniaza dimensiunea practica a abordarilor
farmaceutice in domeniul respirator.

Concluzii. Abordarile farmaceutice moderne permit personalizarea
tratamentului si cresterea sigurantei medicamentoase in bolile
respiratorii. Inovatiile tehnologice si implicarea activd a farmacistului
contribuie esential la optimizarea terapiei si la prevenirea complicatiilor
respiratorii.

Cuvinte-cheie: terapie respiratorie, tehnologie farmaceutica,
inhalatoare, nanotehnologie, farmacist
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Introduction. Respiratory diseases remain one of the leading causes
of morbidity and mortality worldwide. The diversity of underlying
pathophysiological mechanisms requires a complex therapeutic
approach, in which the development and optimization of
pharmaceutical dosage forms play a key role. Recent advances in
pharmaceutical technology have significantly improved the efficacy and
safety of inhaled, oral, and parenteral therapies used in respiratory
disorders.

Aim of the study: To analyze modern and innovative pharmaceutical
approaches applied in the therapy of respiratory diseases, with a focus
on dosage forms, pharmacological mechanisms, and current
technological trends.

175 1

N\
i


mailto:mihamix02@gmail.com

MATERIAELELE CONFERINTEI

Material and methods. This study is based on a bibliographic review
of more than 40 scientific sources (2010-2025), including articles from
specialized journals (Biomolecules, European Respiratory Review,
Pharmaceutics, Drug Discovery Today), national protocols (Ministry of
Health, Moldova, 2025), and international guidelines (GOLD, GINA).
Major drug classes and pharmaceutical forms used in respiratory
therapy were evaluated.

Results. Modern therapeutic strategies aim not only to relieve
symptoms but also to optimize the delivery of active substances to the
lungs, ensuring rapid local action and reducing systemic adverse effects.
Bronchodilators, including p2-agonists (salbutamol, formoterol,
indacaterol) and anticholinergics (ipratropium, tiotropium), represent
essential components in the management of asthma and COPD, often
combined with inhaled corticosteroids for chronic inflammation
control.

Recent studies demonstrate superior efficacy of fixed-dose
inhalation combinations compared to single-agent therapies, due to
pharmacodynamic synergy and improved patient adherence. Inhaled
corticosteroids such as budesonide and fluticasone remain
fundamental in preventing exacerbations, while systemic formulations
are reserved for severe cases.

Current research focuses on reducing systemic bioavailability and
developing nanostructured delivery systems for controlled release.
Mucolytics (acetylcysteine, carbocisteine, ambroxol) and expectorants
improve mucociliary clearance and are recommended in supportive
therapy for COPD and chronic bronchitis. Modern antihistamines
(cetirizine, loratadine, fexofenadine) are indicated for respiratory
allergies, featuring favorable safety profiles with minimal sedation.

Technological advances have led to significant progress in inhalation
devices: pressurized metered-dose inhalers (MDIs) and dry-powder
inhalers (DPIs) ensure uniform particle deposition in the bronchial tree,
whereas modern nebulizers (mesh or jet systems) allow administration
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of complex biological formulations, including immunoglobulins and
peptides. \

Cutting-edge innovations include nanotechnology-based systems for \
inhaled delivery of antibiotics and antivirals, macrophage-based \
therapeutic platforms aimed at modulating inflammatory responses,
and mucosal immunotherapies designed to enhance local immunity
against respiratory infections. National protocols and international
guidelines emphasize the critical role of community pharmacists in
therapeutic education, patient counseling, and treatment monitoring,
highlighting the practical importance of pharmaceutical approaches in
respiratory care.

Conclusions. Modern pharmaceutical strategies allow treatment
personalization and enhance medication safety in respiratory diseases.
Technological innovations and the active involvement of pharmacists
play a fundamental role in optimizing therapy and preventing
respiratory complications.

Key words: respiratory therapy, pharmaceutical technology,
inhalers, nanotechnology, pharmacist
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Introducere. Medicatia pediatrica este printre cele mai abordate
stiintific si practic tematici. Dintre cele mai vechi, des solicitate si
identificate forme farmaceutice pentru copii se numara Siropurile -
lichide ce contin substante auxiliare si medicamentoase din diverse
grupe farmacoterapeutice, in doze specifice, de consistenta vascoasa,
destinate administrdrii interne. Substantele auxiliare asigura eficient
calitatile pediatrice ale unui sirop - gustul, aroma si culorile atractive, iar
abordarea sistemica ordoneaza optimizarea modului de formulare,
preparare, eficienta si securitatea utilizarii lor fara ignorarea
diferentelor fiziologice din grupele de varsta. La acest capitol se refera
si aprobarea Regulamentului Pediatric European (CE) nr.1901/2006
care a generat efecte imediate prin elaborarea unor principii
personalizate ale medicamentului pediatric:1. - de administrare per
kilogram masa corporala sau 2. - de alegere a dozei in functie de varsta
a copilului, ambele - masuri concrete si eficiente de protectie a sanatatii
copiilor.

Scopul lucrarii. Evidentierea particularitatilor de baza de formulare
tehnologica ale siropurilor pediatrice industriale.

Materiale si metode. Prospectele: informatii pentru utilizatori,
informatia de pe ambalaje si analiza literaturii de specialitate cu privire
la particularitatile de formulare, dozare si administrare a siropurilor
pediatrice.
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Rezultate. Printre particularitatile de baza testate la siropurile
industriale pentru copii se numara: - gustul dulce; - aspectul; -
compozitia; - exactitatea dozei: volumul; -comoditatea administrarii; -
ambalajul primar; - termenul de valabilitate. Tn compozitia siropurilor
industriale pentru copii, pe langa substantele active, se atesta diferite
substante auxiliare functionale, dar cu unele precautii: agenti de
fndulcire cu valoare nutritiva mare; - sucroza, fructoza ca indulcitori
naturali sunt interzise copiilor cu diabet sau cu intoleranta la fructoza,
in timp ce indulcitorii sintetici - sorbitolul, xilitolul, aspartamul au alte
restrictii, conservanti (alcoolul etilic, benzoatii nu se vor folosi in
formulari pentru nou-ndscuti - cresc riscul aparitiei icterului),
antioxidanti, aromatizanti, coloranti, datorita structurilor chimice de
azo- derivati au caractere alergene si carcinogene, care influenteaza
caracteristicile organoleptice ale substantei active in siropuri.

Concluzie. Studiul efectuat denota ca siropurile industriale ocupa un
loc important in medicatia pediatrica, iar pe langa faptul ca ofera o buna
biodisponibilitate, respecta si principiile personalizate ale
medicamentului pediatric: aspectul, doza, modul de administrare,
categoria de varsta. Se intrevad necesare si studii in vederea largirii
sortimentului si selectarii unor garnituri de substante auxiliare, altor
agenti de indulcire naturali, eficienti Tn concentratii mai mici, inofensivi
si fara de restrictii majore.

Cuvinte cheie: Siropuri pentru copii, particularitati de formulare
tehnologice
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Introduction. Pediatric medication is one of the most scientifically
and practically addressed topics. Among the oldest, most frequently
requested, and clearly identified pharmaceutical forms for children are
syrups, liquids containing medicinal substances (MS) from various
pharmacotherapeutic groups, in specific doses, of viscous consistency,
intended for internal administration. Auxiliary substances effectively
ensure the pediatric qualities of a syrup - the taste, aroma, and
attractive colors - and the systemic approach optimizes the formulation,
preparation, efficiency, and safety of their use without ignoring the
physiological differences between age groups. This chapter also refers
to the approval of European Pediatric Regulation (EC) No. 1901/2006,
which had immediate effects through the development of personalized
principles for pediatric medicine: - 1. administration per kilogram of
body weight or 2. - dose selection based on the child's age category,
both as concrete and effective measures to protect children's health.

Aim of the study. To highlight the basic technological formulation
characteristics of industrial pediatric syrups.

Materials and methods. Package inserts: information for users,
information on packaging, and analysis of the specialized literature on
the particularities of formulation, dosing, and administration of
pediatric syrups.
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Results. Among the basic characteristics tested in the industrial
syrups for children examined are: - sweet taste; - appearance; -
composition; - dosage accuracy: volume; - ease of administration; -
primary packaging, including closure type - shelf life. In addition to the
active substances, the composition of the industrial syrups for children
examined includes various combinations of functional auxiliary
substances, but with some precautions: sweeteners with a high
nutritional value; natural sweeteners - sucrose and fructose are
prohibited for children with diabetes or fructose intolerance, while
synthetic sweeteners - sorbitol, xylitol, aspartame have other
restrictions), preservatives (ethyl alcohol, benzoates - benzoic acid or
alcohol should not be used in formulations for newborns - they increase
the risk of jaundice), antioxidants, flavorings, colorants (due to the
chemical structures of azo derivatives (have allergenic and carcinogenic
properties) that influence the modified organoleptic characteristics of
the active substance in syrups.

AN SIS

Conclusion. The study shows that industrial syrups occupy an
important place in pediatric medication, and in addition to offering
good bioavailability, also comply with the personalized principles of
pediatric medicine: appearance, therapeutic dose, method of
administration, administration device, some instability issues. Studies
are also needed to select auxiliary substances, natural sweeteners that
are effective, in lower concentrations, harmless, and without
restrictions.

Key words: syrups for children, technological formulation
characteristics
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Introducere. Administrarea nazalda a medicamentelor reprezinta una
dintre cele mai promitatoare cdi non-invazive de livrare sistemica si locala
a substantelor active. Mucoasa nazala reprezinta o suprafata bogat
vascularizatd, care permite absorbtia rapida, evitand efectul de prim pasaj
hepatic. In contextul progreselor tehnologice si al necesititii de formulare
a formelor farmaceutice inovatoare, dezvoltarea preparatelor nazale a
devenit o directie majora in cercetarea farmaceutica moderna.

Scopul lucrarii:  Analiza tendintelor moderne in formularea si
dezvoltarea preparatelor nazale, cu accent pe excipientii de noua
generatie si aplicabilitatea lor in tratamentele actuale.

Material si metode. Studiul s-a bazat pe analiza literaturii stiintifice
recente (2020-2025), utilizdnd baze de date internationale (PubMed,
ScienceDirect, European Pharmacopeia).

Rezultate. Tendintele moderne in crearea preparatelor nazale, includ
dezvoltarea nanoparticulelor polimerice, lipozomilor, care permit o
eliberare controlats si o retentie prelungitd pe mucoasa nazald. in paralel,
se evidentiaza interesul pentru transportul intranazal catre creier, o
metoda inovatoare pentru tratamentul afectiunilor neurologice
(Alzheimer, Parkinson). Formele farmaceutice moderne includ spray-uri,
pulberi nazale micronizate si geluri termo- si pH-sensibile, care se
adapteaza mediului fiziologic al mucoasei nazale. Digitalizarea proceselor
farmaceutice faciliteaza formularea preparatelor personalizate, bazate pe
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modelarea computerizata a difuziei si absorbtiei substantelor active.
Biopolimerii naturali precum chitozanul, alginatul si acidul hialuronic se
utilizeaza pentru a Tmbunatati permeabilitatea si biocompatibilitatea
formelor nazale. Respectiv, dezvoltarea preparatelor nazale reprezinta o
directie strategica in tehnologia farmaceuticd moderna, contribuind la
cresterea eficientei terapeutice si la Tmbunatatirea calitatii vietii
pacientilor.

Concluzii. Actualmente, dezvoltarea preparatelor nazale
demonstreaza o trecere clara de la formulele conventionale catre sisteme
avansate de livrare, care optimizeaza eficienta terapeutica si confortul
pacientului. Nanotehnologia, biomaterialele functionale si conceptul de
administrare tintita ofera noi perspective pentru terapiile moderne,
plasand calea nazalda printre cele mai promitatoare directii ale
farmacoterapiei viitorului.

AN SIS

Cuvinte-cheie: preparate nazale, tendinte moderne, nanotehnologie,
sisteme de eliberare controlata, administrare intranazala, biomateriale.
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Introduction. Nasal administration of medicines represents one of the
most promising non-invasive routes for systemic and local delivery of
active substances. The nasal mucosa is a highly vascularized surface that
allows rapid absorption, avoiding the first-pass hepatic metabolism.
Considering technological progress and the need to formulate innovative
pharmaceutical dosage forms, the development of nasal preparations has
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become a major direction in modern pharmaceutical research.

The purpose of the paper: Analysis of modern trends in the formulation
and development of nasal preparations, with focus on next-generation
excipients and their applicability in current therapies.

Material and methods. The study was based on the analysis of recent
scientific literature (2020-2025), using international databases (PubMed,
ScienceDirect, European Pharmacopoeia).

Results. Modern trends in the development of nasal preparations
include the creation of polymeric nanoparticles and liposomes that allow
controlled release and prolonged retention on the nasal mucosa. In
parallel, there is increasing interest in intranasal transport to the brain —
an innovative method for the treatment of neurological disorders
(Alzheimer’s, Parkinson’s). Modern dosage forms include sprays,
micronized nasal powders, and thermo- and pH-sensitive gels that adapt
to the physiological environment of the nasal mucosa. Digitalization of
pharmaceutical processes facilitates the development of personalized
preparations based on computer-assisted modeling of diffusion and
absorption of active substances. Natural biopolymers such as chitosan,
alginate, and hyaluronic acid are used to improve permeability and
biocompatibility of nasal preparations. Therefore, the development of
nasal preparations represents a strategic direction in modern
pharmaceutical technology, contributing to enhanced therapeutic efficacy
and improved quality of life for patients.

Conclusions. Currently, the development of nasal preparations
demonstrates a clear shift from conventional formulations toward
advanced delivery systems that optimize therapeutic efficiency and
patient comfort. Nanotechnology, functional biomaterials, and the
concept of targeted administration provide new perspectives for modern
therapies, positioning the nasal route among the most promising
directions of future pharmacotherapy.

Key words: nasal preparations, modern trends, nanotechnology,
controlled-release systems, intranasal administration, biomaterials
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Introducere. Colagenul reprezinta principala proteina structurala a
tesutului conjunctiv, avand un rol esential Tn mentinerea integritatii
pielii, oaselor, cartilajelor si vaselor sanguine. Totusi, colagenul de
origine animald sau umana prezinta limite legate de puritate,
imunogenicitate si riscul de transmitere a agentilor patogeni. Aceste
neajunsuri au condus la dezvoltarea biotehnologiilor moderne care
permit obtinerea colagenului recombinant, un produs cu structura,
functionalitate si biocompatibilitate superioare.

Scopul lucrarii. Evidentierea importantei si avantajele terapiei cu
colagen recombinant in medicina regenerativa Si
dermatocosmetologie, prin analiza mecanismelor de actiune, a
aplicatiilor clinice si a progreselor biotehnologice care contribuie la
dezvoltarea unor produse sigure, biocompatibile si eficiente pentru
regenerarea tesuturilor si rejuvenarea pielii.

Materiale si metode. Lucrarea s-a bazat pe analiza bibliografica a
studiilor stiintifice publicate in baze de date internationale (PubMed,
ScienceDirect, Scopus) in perioada 2020-2025. Au fost selectate
articole ce descriu procedeele de obtinere a colagenului recombinant
prin tehnici de inginerie genetica utilizand Escherichia coli, Pichia
pastoris, celule de mamifere si platforme vegetale.

Rezultate. Prin utilizarea ingineriei genetice, genele care codifica
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lanturile de colagen sunt inserate Tn microorganisme gazda, precum
Escherichia coli, Pichia pastoris sau celule de mamifere. Aceste sisteme
expresionale asigura producerea controlata a colagenului recombinant
cu proprietati predictibile si reproductibile. Tehnicile de purificare
avansatda si optimizarea proceselor de pliere proteica au permis
obtinerea unor produse stabile, sterile si adaptabile diverselor scopuri
terapeutice si cosmetice. Aplicatiile colagenului recombinant sunt
multiple: in medicina regenerativd, acesta este utilizat pentru
stimularea regenerarii tisulare, vindecarea ranilor, tratamente post-
arsurd sau reconstructii dermice; in farmacie si dermatocosmetologie,
este inclus in creme, geluri, pansamente inteligente si biomateriale
injectabile cu rol hidratant, reparator si antiinflamator. Datorita
biocompatibilitatii ridicate si absentei riscului imunologic, colagenul
recombinant este considerat un ingredient de generatie noud, cu un
potential major in dezvoltarea produselor medicale sigure si eficiente.

Concluzie. Astfel, aplicarea biotehnologiilor moderne a revolutionat
domeniul producerii colagenului, oferind posibilitatea crearii unor
formulari personalizate si sustenabile, orientate spre terapii avansate si
ingrijire medicala de precizie.

Cuvinte cheie: colagen recombinant, biotehnologii, personalizate,
biocompatibilitate
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Introduction. Collagen represents the main structural protein of
connective tissue, playing an essential role in maintaining the integrity
of the skin, bones, cartilage, and blood vessels. However, collagen of
animal or human origin presents several limitations related to purity,
immunogenicity, and the potential risk of pathogen transmission. These
shortcomings have led to the development of modern biotechnologies
that enable the production of recombinant collagen—a product with
superior structure, functionality, and biocompatibility.

Aim of the study. To highlight the importance and advantages of
recombinant collagen therapy in regenerative medicine and
dermatocosmetology by analyzing the mechanisms of action, clinical
applications, and biotechnological advances contributing to the
development of safe, biocompatible, and effective products for tissue
regeneration and skin rejuvenation.

Materials and methods. The study was based on a bibliographic
analysis of scientific papers published in international databases
(PubMed, ScienceDirect, Scopus) between 2020 and 2025. Articles
describing the production of recombinant collagen through genetic
engineering techniques using Escherichia coli, Pichia pastoris,
mammalian cells, and plant-based expression platforms were selected.

Results. Through genetic engineering, genes encoding collagen
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chains are inserted into host microorganisms such as Escherichia coli,
Pichia pastoris, or mammalian cells. These expression systems ensure
controlled production of recombinant collagen with predictable and
reproducible properties. Advanced purification techniques and
optimization of protein folding processes have enabled the production
of stable, sterile products adaptable to various therapeutic and
cosmetic purposes. The applications of recombinant collagen are
diverse: in regenerative medicine, it is used to stimulate tissue
regeneration, wound healing, post-burn treatments, or dermal
reconstruction; in pharmacy and dermatocosmetology, it s
incorporated into creams, gels, smart dressings, and injectable
biomaterials with moisturizing, repairing, and anti-inflammatory
effects. Due to its high biocompatibility and absence of immunological
risks, recombinant collagen is considered a next-generation ingredient
with major potential in the development of safe and effective medical
products.

Conclusion. The application of modern biotechnologies has
revolutionized collagen production, offering the possibility to create
personalized and sustainable formulations aimed at advanced therapies
and precision medical care.

Key words: recombinant collagen, biotechnologies, personalized,
biocompatibility
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Introducere. Antioxidantii reprezintd o categorie de substante
esentiale pentru mentinerea echilibrului redox celular si pentru
prevenirea deteriorarii biomoleculelor cauzate de stresul oxidativ.
Radicalii liberi produsi in mod natural in organism sau proveniti din
surse externe (poluare, alimentatie necorespunzatoare, fumat, radiatii
UV) pot afecta ADN-ul, lipidele si proteinele, accelerand procesul de
imbatranire si favorizand aparitia bolilor cronice degenerative.

Scopul lucrarii. Analiza rolului antioxidantilor endogeni si exogeni in
mentinerea homeostaziei oxidative si evaluarea importantei acestora in
prevenirea patologiilor asociate stresului oxidativ.

Materiale si metode. A fost efectuat un studiu bibliografic asupra
surselor stiintifice publicate in ultimele 5 ani (PubMed, ScienceDirect,
SpringerLink, Scopus, ResearchGate), incluzand articole originale si
lucrari de sinteza care au evaluat actiunea fiziologica si farmacologica a
principalilor antioxidanti: vitamina C, vitamina E, glutationul,
carotenoizii, flavonoidele si coenzima Q10.

Rezultate. Analiza literaturii evidentiaza ca antioxidantii actioneaza
prin donarea de electroni radicalilor liberi si prin stimularea enzimelor
antioxidante endogene (superoxid-dismutaza, catalaza, glutation-
peroxidaza). Vitamina C contribuie la regenerarea formei active a
vitaminei E si la sinteza colagenului, in timp ce vitamina E protejeaza
structurile lipidice membranare. Flavonoidele si polifenolii vegetali
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poseda activitate antiinflamatoare, moduland expresia genelor
dependente de factorul NF-kB. Coenzima Q10 optimizeaza
metabolismul mitocondrial si reduce stresul oxidativ sistemic, fiind
eficienta in insuficienta cardiaca si oboseala cronica. Studiile recente
arata ca aportul alimentar echilibrat in antioxidanti determina o
reducere cu 25-30% a riscului de aparitie a bolilor degenerative si o
imbunatatire semnificativa a parametrilor imunologici.

Concluzie. Antioxidantii reprezintda o componenta vitala a protectiei
organismului impotriva stresului oxidativ. Promovarea suplimentelor si
alimentelor bogate in antioxidanti in practica farmaceutica sociala
contribuie la imbunatatirea sanatatii publice si la prevenirea bolilor
cronice.

Cuvinte cheie: antioxidanti, radicali liberi, proteine, enzime
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Introduction. Antioxidants are a category of substances essential for
maintaining cellular redox balance and preventing damage to
biomolecules caused by oxidative stress. Free radicals produced
naturally in the body or from external sources (pollution, poor diet,
smoking, UV radiation) can damage DNA, lipids and proteins,
accelerating the aging process and favoring the onset of chronic
degenerative diseases.

Aim of the study. Analysis of the role of endogenous and exogenous
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antioxidants in maintaining oxidative homeostasis and evaluating their
importance in preventing pathologies associated with oxidative stress.

Materials and methods. A bibliographic study was conducted on
scientific sources published in the last 5 years (PubMed, ScienceDirect,
SpringerLink, Scopus, ResearchGate), including original articles and
synthesis papers that evaluated the physiological and pharmacological
action of the main antioxidants: vitamin C, vitamin E, glutathione,
carotenoids, flavonoids and coenzyme Q10.

Results. The literature analysis highlights the antioxidants act by
donating electrons to free radicals and by stimulating endogenous
antioxidant enzymes (superoxide dismutase, catalase, glutathione
peroxidase). Vitamin C contributes to the regeneration of the active
form of vitamin E and to the synthesis of collagen, while vitamin E
protects membrane lipid structures. Flavonoids and plant polyphenols
possess anti-inflammatory activity, modulating the expression of genes
dependent on the NF-kB factor. Coenzyme Q10 optimizes
mitochondrial metabolism and reduces systemic oxidative stress, being
effective in heart failure and chronic fatigue. Recent studies show that
balanced dietary intake of antioxidants determines a 25-30% reduction
in the risk of degenerative diseases and a significant improvement in
immunological parameters.

AN SIS

Conclusion. Antioxidants are a vital component of the body's
protection against oxidative stress. The promotion of supplements and
foods rich in antioxidants in social pharmaceutical practice contributes
to improving public health and preventing chronic diseases.

Key words: antioxidants, free radicals, proteins, enzymes
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Introducere. Dreptul farmaceutic (DF) reprezinta subramura de
drept medico-farmaceutic care include totalitatea normelor juridice de
reglementare a aspectelor activitatii farmaceutice, avand in calitate de
obiect principal - medicamentul si toate raporturile juridice
patrimoniale si nepatrimoniale stabilite intre medici, farmacisti,
laboranti-farmacisti, asistenti medicali, pacienti, consumatori de
medicamente, intreprinderile farmaceutice si institutile medico-
sanitare si alti ,,operatori, actori” implicati activ, partial si/sau total in
realizarea actului medico-farmaceutic.

Scopul lucrarii. Analiza functiei normative a DF cu accentuarea
finalitatilor specifice dreptului - buna justitie si ordinea legala de
functionare a domeniului vizat.

Materiale si metode. Drept materiale au servit: literatura de
specialitate, legislatia farmaceutica a Republicii Moldova ce vizeaza
sistemul farmaceutic, iar in calitate de metode au fost utilizate cea de
content-analiza, analiza logica, analiza functionalitatii prin abordare
sistemica etc.

Rezultate. Conform teoriei generale a dreptului (TGD), functia
normativa a dreptului reprezinta functia de sinteza a celorlalte functii
ale dreptului (de institutionalizare; de conservare, aparare si garantare
a valorilor fundamentale; de conducere a societatii etc.) si de
consolidare a rolului dreptului Tn societate. Analiza actelor legislativ-
normative ale Republicii Moldova si a literaturii de specialitate denota,
ca functia normativa este caracteristica si pentru DF menit sa guverneze
gestionarea medicamentului si a activitatii farmaceutice in sistemul
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trilateral ,, medic-farmacist-consumator de medicamente”. Factorul
principal care poate influienta negativ functia normativa a DF este
oricare nerespectare, incalcare a normelor juridice sau normele juridice
incomplete transpuse in legislatia farmaceutica a Republicii Moldova.
lar unul dintre principalele instrumente caracteristice functiei
normative a dreptului este sanctiunea, care necdtand cd este un
element accesoriu, este aplicata in toate cazurile de nerespectare sau
incalcare a normelor juridice legale.

Concluzie. Functia normativa a DF se intrevede a fi acea functie de
monitorizare juridica a medicamentului si a activitatii farmaceutice care
prin prisma bunei functionari a sistemului trilateral ,,medic-farmacist-
consumator de medicamente” este orientata spre realizarea eficienta a
scopului final al sistemului farmaceutic si al celui ierarhic superior, al
sanatatii - asigurarea si mentinerea sandtdtii cetdtenilor.

Cuvinte cheie: functia normativa a dreptului, drept farmaceutic.
medicamentul si activitatea farmaceutica
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Introduction. Pharmaceutical law (PL) is a sub-branch of medical
and pharmaceutical law that includes all legal norms regulating aspects
of pharmaceutical activity, with the main object being medicines and all
legal relationships, both patrimonial and non-patrimonial, established
between doctors, pharmacists, pharmacy technicians, nurses, patients,
medicine consumers, pharmaceutical companies, medical and health
institutions, and other ,,operators and actors” actively, partially, and/or
totally involved in the medical and pharmaceutical field.

AN SIS
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Aim of the study. Analysis of the normative function of DF with
emphasis on the specific goals of law - good justice and the legal order
of functioning of the field concerned.

Materials and methods. The materials used were: specialized
literature, the pharmaceutical legislation of the Republic of Moldova
concerning the pharmaceutical system, and the methods used were
content analysis, logical analysis, functionality analysis through a
systemic approach, etc.

Results. According to general legal theory (GLT), the normative
function of law represents the synthesis of the other functions of law
(institutionalization; preservation, defense, and guarantee of
fundamental values; governance of society, etc.) and consolidation of
the role of law in society. An analysis of the legislative and normative
acts of the Republic of Moldova and the specialized literature shows
that the normative function is also characteristic of the DF, which is
intended to govern the management of medicines and pharmaceutical
activities in the trilateral system of ,doctor-pharmacist-medicine
consumer.” The main factor that can negatively influence the normative
function of the DF is any non-compliance with or violation of legal
norms or incomplete legal norms transposed into the pharmaceutical
legislation of the Republic of Moldova. And one of the main instruments
characteristic of the normative function of law is the sanction, which is
applied in all cases of non-compliance with or violation of legal norms.

Conclusion. The normative function of the DF appears to be that of
legal monitoring of medicines and pharmaceutical activities which,
through the proper functioning of the trilateral system of ,doctor-
pharmacist-medicine consumer,” is geared toward the effective
achievement of the ultimate goal of the pharmaceutical system and
that of the higher hierarchy, namely health - ensuring and maintaining
the health of citizens.

Key words: normative function of law, pharmaceutical law,
medicines and pharmaceutical activity
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Introducere. Schizofrenia este o tulburare psihica severd, cronica,
caracterizata prin distorsiuni ale gandirii si perceptiei, care afecteaza
semnificativ functionarea sociala si profesionala a pacientului. Tratamentul
de baza consta in administrarea de antipsihotice, atat cu actiune imediata,
cat si in forme injectabile cu eliberare prelungita. In ultimul deceniu, utilizarea
medicamentelor biologice si aparitia biosimilarelor au schimbat semnificativ
tabloul terapeutic. Biosimilarele reprezinta medicamente biologice foarte
asemanatoare cu un produs original deja autorizat, avand profil comparabil
de eficacitate, sigurant3 si calitate, dar la un cost mai accesibil. in contextul
schizofreniei, introducerea biosimilarelor pentru antipsihoticele injectabile,
precum risperidona sau paliperidona, ofera oportunitati importante de
optimizare a tratamentului si de reducere a costurilor.

Scopul lucrarii. Lucrarea isi propune sa evidentieze rolul si impactul
biosimilarelor in terapia schizofreniei, analizdnd beneficiile clinice,
economice si sociale ale utilizarii acestora, precum si provocarile legate de
implementarea lor in practica medicala si farmaceutica.

Materiale si metode. Studiul s-a bazat pe analiza comparativa a datelor
publicate n literatura stiintifica recenta (2018-2025), ghiduri clinice
internationale si rapoarte ale agentiilor de reglementare (EMA, FDA). S-au
analizat date privind costurile terapiei si gradul de acceptare din partea
pacientilor si profesionistilor in sanatate.

Rezultate. Biosimilarele reprezinta o inovatie importanta in terapia
schizofreniei, oferind o alternativa sigura, eficienta si economic
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avantajoasa. Implementarea lor contribuie la cresterea accesului
pacientilor la tratamente moderne, farda a compromite calitatea actului
medical. Studiul a evidentiat ca biosimilarele de risperidona si paliperidona
prezintd echivalenta terapeuticd cu medicamentele originale, fara
diferente semnificative in controlul simptomelor pozitive si negative ale
schizofreniei sau in prevenirea recaderilor. Profilul de siguranta si reactiile
adverse raportate sunt similare, confirmand comparabilitatea clinica.
Utilizarea biosimilarelor a dus la scaderea costurilor cu 25-40%, permitand
un acces mai larg al pacientilor la terapii moderne si contribuind la
sustenabilitatea sistemelor de sanatate.

Concluzie. Succesul utilizarii biosimilarelor depinde insa de informarea
corectad a profesionistilor din domeniul sanatatii, de increderea pacientilor
si de o reglementare clara privind substitutia si farmacovigilenta. Astfel,
biosimilarele pot deveni o solutie durabila pentru imbunatatirea ingrijirii
pacientilor cu schizofrenie si pentru optimizarea resurselor din sistemele
de sanatate.

Cuvinte cheie: Biosimilare, schizofrenie, pacienti, ghiduri clinice
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Introduction. Schizophrenia is a severe, chronic mental disorder
characterized by distortions of thinking and perception that significantly
impair the patient’s social and occupational functioning. The mainstay of
treatment consists of antipsychotic medications, administered either as
immediate-release formulations or as long-acting injectable forms. Over
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the past decade, the use of biologic drugs and the emergence of biosimilars
have significantly reshaped the therapeutic landscape. Biosimilars are
biological medicines that are highly similar to an already authorized
original (reference) product, exhibiting comparable efficacy, safety, and
quality profiles, but at a more affordable cost. In the context of
schizophrenia, the introduction of biosimilar long-acting injectable
antipsychotics such as risperidone or paliperidone provides important
opportunities to optimize treatment and reduce healthcare costs.

Aim of the study. This paper aims to highlight the role and impact of
biosimilars in the treatment of schizophrenia by analyzing their clinical,
economic, and social benefits, as well as the challenges associated with
their implementation in medical and pharmaceutical practice.

AN SIS

Materials and methods. The study was based on a comparative analysis
of data published in recent scientific literature (2018-2025), international
clinical guidelines, and regulatory agency reports (EMA, FDA). Data on
treatment costs and the level of acceptance among patients and
healthcare professionals were also reviewed.

Results. Biosimilars represent a significant innovation in the treatment
of schizophrenia, offering a safe, effective, and cost-efficient alternative.
Their implementation contributes to improved patient access to modern
therapies without compromising the quality of medical care. The study
showed that biosimilar risperidone and paliperidone exhibit therapeutic
equivalence with the original drugs, with no significant differences in
controlling positive and negative symptoms of schizophrenia or in relapse
prevention. Safety profiles and reported adverse events were comparable,
confirming clinical equivalence. The use of biosimilars resulted in cost
reductions of 25-40%, allowing broader patient access to advanced
therapies and contributing to the sustainability of healthcare systems.

Conclusion. The successful use of biosimilars depends on the proper
education of healthcare professionals, patient trust, and clear regulations
regarding substitution and pharmacovigilance. Therefore, biosimilars can
become a sustainable solution for improving the care of patients with
schizophrenia and optimizing healthcare system resources.

Key words: Biosimilars, schizophrenia, patients, clinical guidelines
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Introducere. In practica medicald, cremele reprezintd o formd
farmaceutica esentiala datorita profilului lor optim de distribuire,
aderenta si tolerabilitate la nivelul pielii si mucoaselor. Comparativ cu
formele semisolide onctuoase, cremele prezinta o acceptabilitate
superioara din partea pacientului, datorita caracterului lor non-ocluziv
si absorbtiei rapide, fapt care favorizeaza utilizarea consecventa a
acestora. Avand in vedere progresele tehnologice din domeniul
excipientilor, al proceselor de fabricatie si al metodelor avansate de
analiza, tehnologia cremelor a cunoscut transformari semnificative. Prin
urmare, se impune studierea aprofundata a acestor formulari pentru a
intelege impactul asupra eficacitatii, stabilitatii si biodisponibilitatii
produselor topice moderne.

Scopul lucrarii. Lucrarea are drept scop analiza bibliografica a celor
mai recente tendinte in formularea cremelor farmaceutice, cu accent
pe factorii care influenteaza calitatea produsului, rolul excipientilor si
procesele tehnologice implicate in elaborarea acestora.

Materiale si metode. Pentru realizarea acestui studiu a fost
efectuata o analiza sistematica a literaturii de specialitate, utilizand
baze de date stiintifice consacrate international (Scopus, Web of
Science, PubMed si Google Scholar). Cautarile au fost derulate pe baza
unor cuvinte-cheie specifice, referitoare la formulari topice, dezvoltarea
cremelor, excipienti, principiile administrarii cutanate si muco-
cutanate, precum si tehnicile analitice utilizate in evaluarea calitatii.

Rezultate. Tehnologiile moderne de obtinere a cremelor au evoluat
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substantial, orientandu-se catre metode avansate ce Tmbunatatesc
stabilitatea fizica, proprietatile senzoriale si performanta terapeutica. \
Emulsionarea la temperatura scazuta reduce degradarea mgredlentelor \
sensibile, Tn timp ce ultraomogenizarea de inalta presiune genereaza \
dimensiuni foarte fine ale picaturilor, sporind stabilitatea s
biodisponibilitatea substantelor active. Utilizarea mixerelor cu
forfecare variabila si control digital contribuie la reproducibilitatea
procesului, iar fabricarea in vid sau prin emulsionare continua permite
obtinerea unor produse uniforme, fara aerare. Stabilitatea cremelor
este influentata de mentinerea unei structuri emulsionale coerente pe
durata depozitarii; fenomene precum separarea fazelor, creamingul,
sedimentarea, coalescenta sau variatiile de vascozitate pot afecta
calitatea finala. De asemenea, reactii precum oxidarea uleiurilor sau
hidroliza esterilor pot compromite siguranta produsului. Prevenirea
acestor procese implica utilizarea unor sisteme emulsifiante robuste, a
conditiilor tehnologice controlate si a antioxidantilor adecvati. Printre

cei mai utilizati antioxidanti se numara tocoferolii, care stabilizeaza faza
lipidica, derivatii de vitamind C, precum ascorbyl palmitate,
antioxidantii sintetici BHT si BHA, precum si chelatorii de tip EDTA, ce
limiteaza reactiile catalizate de ioni metalici. impreund, acesti compusi
contribuie la extinderea stabilitatii produsului si la mentinerea
integritatii sale pe durata pastrarii.

Concluzie. Dezvoltarea contemporana a cremelor farmaceutice
integreaza excipienti avansati, tehnologii de fabricatie controlate si
metode analitice de inalta precizie — precum evaluarile reologice si de
textura — rezultand formulari stabile, eficiente si rafinate din punct de
vedere senzorial, care satisfac atat cerintele stiintifice actuale, cat si
asteptarile utilizatorilor.

Cuvinte cheie: crema farmaceutica, excipienti, fomulare, tehnologie,
stabilitate, antioxidanti
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Introduction. In medical practice, creams represent an essential
pharmaceutical dosage form due to their optimal profile of distribution,
adherence, and tolerability on the skin and mucous membranes.
Compared with more occlusive semisolid forms, creams exhibit superior
patient acceptability owing to their non-occlusive character and rapid
absorption, which promotes consistent use—an important determinant
of therapeutic success. Considering recent technological advancements
in excipients, manufacturing processes, and analytical methods, cream
formulation has undergone significant development. Therefore, a
comprehensive study of these preparations is necessary to understand
their impact on the efficacy, stability, and bioavailability of modern
topical products.

Aim of the study. The aim of this work is to conduct a bibliographic
analysis of the most recent trends in pharmaceutical cream
formulation, with emphasis on the factors influencing product quality,
the role of excipients, and the technological processes involved in their
development.

Materials and methods. To elaborate this study, a systematic
analysis of the scientific literature was performed using internationally
recognized databases (Scopus, Web of Science, PubMed, and Google
Scholar). Searches were conducted using specific keywords related to
topical formulations, cream development, excipients, principles of
dermal and mucocutaneous administration, and analytical techniques
used for quality evaluation.
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Results. Modern technologies for cream production have evolved
substantially, shifting toward advanced methods that enhance physical
stability, sensory properties, and therapeutic performance. Low-
temperature emulsification reduces the degradation of sensitive
components, whereas high-pressure ultra-homogenization produces
extremely fine droplets, increasing stability and improving the
bioavailability of active substances. The use of variable-shear digitally
controlled mixers contributes to high process reproducibility, while
vacuum manufacturing and continuous emulsification enable the
production of uniform, air-free formulations. Cream stability is
determined by maintaining a coherent emulsion structure during
storage; phenomena such as phase separation, creaming,
sedimentation, coalescence, or viscosity changes can compromise
product quality. Likewise, oxidation of oils or ester hydrolysis may affect
product safety. Preventing such degradation processes requires robust
emulsifying systems, controlled technological conditions, and
appropriate antioxidants. The most commonly used antioxidants
include tocopherols, which stabilize the lipid phase; vitamin C
derivatives such as ascorbyl palmitate; synthetic antioxidants such as
BHT and BHA; and chelating agents like EDTA, which reduce metal-
catalyzed reactions. Together, these compounds help extend product
stability and preserve its integrity throughout storage.

AN SIS

Conclusion. Contemporary development of pharmaceutical creams
integrates advanced excipients, controlled manufacturing technologies,
and high-precision analytical methods—such as rheological and texture
assessments—resulting in stable, effective, and sensorily refined
formulations that meet both current scientific standards and modern
user expectations.

Key words: pharmaceutical cream, excipients, formulation,
technology, stability, antioxidants
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Introducere. Afectiunile dermatologice, precum dermatitele,
reprezinta o problema majora de sanatate publica la nivel global, cu
impact semnificativ asupra calitatii vietii pacientilor. Limitarile terapiilor
conventionale, inclusiv reactiile adverse ale corticosteroizilor topici si
aparitia rezistentei antimicrobiene, au determinat o orientare crescuta
catre utilizarea fitopreparatelor. Plantele medicinale contin compusi
bioactivi care exercita efecte antiinflamatoare, antioxidante,
antimicrobiene si regeneratoare, fiind astfel potrivite pentru
tratamentul topic al dermatitelor.

Scopul lucrarii. Studiul literaturii de specialitate cu privire la
utilizarea fitopreparatelor topice in combaterea dermatitelor.

Materiale si metode. Studiul sistemic a literaturii de specialitate din
bazele de date internationale (Pubmed, Scopus, Medline si Embase) cu
privire la produsele extractive din plantele medicinale cu continut de
compusi fenolici si polizaharide, si aplicarea lor ca fitopreparate topice
in tratamentul dermatitelor.

Rezultate. Medicina naturista recomanda utilizarea plantelor
medicinale in tratamentul dermatitelor, sub forma de preparate topice
standardizate (unguente, creme, geluri, hidrogeluri sau lotiuni),
evidentiind un potential farmacologic semnificativ pentru anumite
specii vegetale.
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= Extractul din Galium aparine L. contine iridoide, flavonoide, acizi
fenolici si taninuri. Aceste componente confera plantei proprietati
antiinflamatoare, depurative si limfotonice. Extractele hidroalcoolice
(1-3%) sunt incorporate in creme sau unguente cu baza emolients,
avand rol adjuvant in reducerea edemului, pruritului si inflamatiei
locale.

» Extractul din Galium verum L. este bogat in flavonoide, cumarine
si uleiuri volatile. Extractele (1-2%) sunt utilizate in formule dermato-
calmante, antiseptice si cicatrizante. Preparatele topice pot fi formulate
sub forma de creme sau lotiuni destinate pielii iritate si cu tendinta
atopica.

= Extractul din Agrimonia eupatoria L. contine taninuri, flavonoide
si acizi triterpenici, fiind utilizat sub forma de extracte apoase sau
alcoolice (1-2%) in creme si geluri pentru dermatite si eczeme. Datorita
proprietatilor astringente si epitelizante, reduce exsudatia si
accelereaza regenerarea tegumentului.

= Extractul din Matricaria chamomilla L. este unul dintre cele mai
utilizate produse extractive in dermatologie. Contine triterpenoide,
flavonoide si polizaharide solubile in apa, care contribuie la efectul
epitelizant si imunomodulator local. Extractele standardizate in a-
bisabolol si chamazulena (0,5-1%) sunt incluse in unguente, geluri si
emulsii cu efect antiinflamator, comparabil cu cel al hidrocortizonului
0,5-1%. Se utilizeaza frecvent in dermatite atopice, eczeme si iritatii
postexpunere solara.

= Extractul din Calendula officinalis L. este bogat in triterpenoide si
flavonoide, cu actiune epitelizanta si cicatrizanta. Extractele etanolice
(2-5%) se incorporeaza in unguente sau creme cu baza hidrofoba
(lanolina, vaselind), fiind eficiente in accelerarea vindecarii leziunilor
cutanate si reducerea eritemului.

= Extractul din Aloe barbadensis Miller L. furnizeaza un gel bogat in
polizaharide si glicoproteine, cu efect calmant, antiinflamator si
regenerant. Gelul proaspat (5-10%) este inclus Tn formulari
dermocosmetice (geluri si lotiuni hidratante), fiind eficient in dermatite
de contact iritante.

AN SIS

Concluzie. Fitopreparatele topice reprezinta o optiune eficienta si
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sigura pentru tratamentul dermatitelor, avand capacitatea de a reduce
inflamatia, pruritul si eritemul, fara efecte adverse semnificative.
Extractele din plantele medicininale mentionate demonstreaza un
potential farmacologic comparabil cu tratamentele conventionale, dar
cu o tolerabilitate superioara. Dezvoltarea si standardizarea
formularilor topice pe baza de plante pot contribui la integrarea
fitoterapiei in practica dermatologica moderna.

Cuvinte cheie: Fitopreparate topice, dermatita, unguent, gel,
polizaharide

Multumiri: Studiul a fost finantat din cadrul proiectului national cu
cifrul 25.80012.8007.06TC, a Agentiei Nationale de Dezvoltare si
Cercetare, Republica Moldova.
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Introduction. Dermatological conditions such as dermatitis
represent a major global public health problem, with a significant
impact on patients’ quality of life. The limitations of conventional
therapies—including adverse reactions associated with topical
corticosteroids and the emergence of antimicrobial resistance—have
led to an increased interest in the use of phytopreparations. Medicinal
plants contain bioactive compounds that exert anti-inflammatory,
antioxidant, antimicrobial, and regenerative effects, making them

204



mailto:silnic.tatiana97@gmail.com

MATERIAELELE CONFERINTEI

suitable for the topical treatment of dermatitis.

Aim of the study. A review of the specialized literature regarding the
use of topical phytopreparations in combating dermatitis.

Materials and methods. A systematic review of specialized literature
from international databases (PubMed, Scopus, Medline, and Embase)
focused on extractive products from medicinal plants containing
phenolic compounds and polysaccharides, and their application as
topical phytopreparations in the treatment of dermatitis.

Results. Natural medicine recommends the use of medicinal plants
in the treatment of dermatitis, in the form of standardized topical
preparations (ointments, creams, gels, hydrogels, or lotions),
highlighting significant pharmacological potential for certain plant
species.

AN SIS

» Extract from Galium aparine L. contains iridoids, flavonoids,
phenolic acids, and tannins. These components confer anti-
inflammatory, depurative, and lymphotonic properties. Hydroalcoholic
extracts (1-3%) are incorporated into emollient-based creams or
ointments and act as adjuvants in reducing edema, pruritus, and local
inflammation.

= Extract from Galium verum L. rich in flavonoids, coumarins, and
volatile oils. Extracts (1-2%) are used in dermo-calming, antiseptic, and
wound-healing formulations. Topical preparations may be formulated
as creams or lotions intended for irritated or atopy-prone skin.

= Extract from Agrimonia eupatoria L. contains tannins, flavonoids,
and triterpenic acids, and is used as aqueous or alcoholic extracts (1—
2%) in creams and gels for dermatitis and eczema. Due to its astringent
and epithelializing properties, it reduces exudation and accelerates skin
regeneration.

» Extract from Matricaria chamomilla L. one of the most widely
used plant extracts in dermatology. It contains triterpenoids,
flavonoids, and water-soluble polysaccharides that contribute to
epithelial regeneration and local immunomodulation. Extracts
standardized in a-bisabolol and chamazulene (0.5-1%) are
incorporated into ointments, gels, and emulsions with anti-
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inflammatory effects comparable to 0.5-1% hydrocortisone. Frequently
used in atopic dermatitis, eczema, and post-sun exposure irritation.

= Extract from Calendula officinalis L. rich in triterpenoids and
flavonoids, with epithelializing and wound-healing activity. Ethanolic
extracts (2-5%) are incorporated into hydrophobic ointment or cream
bases (lanolin, petrolatum) and are effective in accelerating the healing
of skin lesions and reducing erythema.

» Extract from Aloe barbadensis Miller L. provides a gel rich in
polysaccharides and glycoproteins, with soothing, anti-inflammatory,
and regenerative effects. Fresh gel (5-10%) is included in
dermocosmetic formulations (hydrating gels and lotions) and is
effective in irritant contact dermatitis.

Conclusion. Topical phytopreparations represent an effective and
safe option for the treatment of dermatitis, with the ability to reduce
inflammation, pruritus, and erythema without significant adverse
effects. Extracts from the medicinal plants mentioned demonstrate
pharmacological potential comparable to conventional treatments, but
with superior tolerability. The development and standardization of
plant-based topical formulations may contribute to the integration of
phytotherapy into modern dermatological practice.

Key words: topical phytopreparations, dermatitis, ointment, gel,
polysaccharides
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and Development, Republic of Moldova.

206




MATERIAELELE CONFERINTEI

CZU: 615.322:616-056.3-08

REMEDII NATURISTE CU ACTIUNE DESENSIBILIZANTA IN
CONTRACARAREA ALERGIILOR

Anastasia UNGUREANU?', Irina POMPUS?, Angelica i

OHINDOVSCHI?4, Ecaterina MAZUR?3, Cristina CIOBANU"2*

'Catedra de tehnologie a medicamentelor
2Centrul de dezvoltare a medicamentelor
3Catedra de chimie farmaceuticd si toxicologicd
“Catedra de farmacognozie si botanicd farmaceuticd
Universitatea de Stat de Medicind si Farmacie ,,Nicolae Testemitanu”

Autor corespondent*: cristina.ciobanu@usmf.md

Introducere. Alergiile reprezinta o problema majora de sanatate
publica, afectand peste 30% din populatia globald si manifestandu-se
sub forme clinice variate, de la rinite alergice si dermatite atopice, pana
la reactii sistemice severe. In ultimii ani, utilizarea remediilor naturiste
a castigat interes datorita potentialului lor de a reduce reactiile de
hipersensibilitate, prin mecanisme de reglare a raspunsului imun si
reducerea mediatorilor inflamatori. Plantele medicinale bogate in
flavonoide, polifenoli si saponine poseda activitate antihistaminica,
antioxidanta si antiinflamatoare, contribuind la diminuarea
simptomatologiei alergice.

Scopul lucrarii. Scopul acestei lucrari este de a analiza si sintetiza
datele stiintifice privind plantele si produsele naturale cu efect
desensibilizant, in vederea evidentierii potentialului lor terapeutic in
prevenirea si tratamentul reactiilor alergice, ca alternativa sau
complement la terapia conventionala.

Materiale si metode. Ca materiale primare in aceasta cercetare au
servit baze de date de specialitate (PubMed, ScienceDirect, SpringerlLink,
2018-2025). Au fost evaluate surse bibliografice si informative (articole din
reviste, publicatii periodice, ghiduri), date ANSP, AMDM.

Rezultate. Analiza literaturii de specialitate releva faptul ca
numeroase extracte vegetale posedda efecte semnificative asupra
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reducerii mediatorilor alergici si inflamatiei. Flavonoidele din Scutellaria
baicalensis (baicalina, baicalein) inhiba expresia IL-4 si IL-13, reducand
inflamatia de tip Th2. Nigella sativa contine timochinona, care inhiba
eliberarea de histamina si stabilizeaza mastocitele. Extractele de
Glycyrrhiza glabra si Camellia sinensis reduc expresia NF-kB si
producerea de TNF-a, demonstrand efecte antiinflamatoare.

Tntr-un studiu clinic (Bakhshaee et al, 2017) administrarea oral3 de
extract standardizat de Urtica dioica a determinat ameliorarea
simptomelor de rinit3 alergicd la 68% dintre participanti. In modelele
animale, combinatiile fitocomplexe din Curcuma longa si Allium cepa au
prezentat un efect comparabil cu cel al antihistaminicelor clasice.
Totodata, s-a observat cd extractele hidroalcoolice poseda
biodisponibilitate crescuta comparativ cu cele apoase, accentuand
importanta metodei de preparare asupra eficacitatii biologice.

De asemenea, s-au evidentiat efecte relevante pentru Cynara
scolymus si  Galium aparine, ambele prezentand proprietati
antioxidante si imunomodulatoare cu potential desensibilizant.
Extractele de Cynara scolymus actioneaza indirect prin inhibitia
semnalizarii sistemului JAK-STAT prin reducerea IL-6, IL-1B si TNF-a
(Luca et al, 2022) si poseda activitate antihistaminicd moderata in
modele animale, in timp ce Galium aparine favorizeaza eliminarea
produselor metabolice proinflamatorii si stimuleaza procesele de
detoxifiere limfatica, sustinand astfel ameliorarea reactiilor alergice
cutanate si respiratorii.

Concluzie. Remediile naturiste cu actiune desensibilizanta reprezinta
o directie promitatoare in terapia alergiilor, avand capacitatea de a
modula raspunsul imun si de a reduce mediatorii inflamatori prin
mecanisme complexe.

Cuvinte cheie: plante antialergice, flavonoide, Cynara scolymus,
Galium aparine, desensibilizare

Multumiri: Studiul a fost finantat din cadrul proiectului national cu
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Introduction. Allergies represent a major public health issue,
affecting over 30% of the global population and manifesting in various
clinical forms, ranging from allergic rhinitis and atopic dermatitis to
severe systemic reactions. In recent years, the use of natural remedies
has gained increasing interest due to their potential to reduce
hypersensitivity reactions through mechanisms that regulate immune
responses and decrease inflammatory mediators. Medicinal plants rich
in flavonoids, polyphenols, and saponins possess antihistamine,
antioxidant, and anti-inflammatory activities, contributing to the
reduction of allergic symptoms.

Aim of the study. The aim of this work is to analyze and synthesize
scientific data on plants and natural products with desensitizing effects,
in order to highlight their therapeutic potential in the prevention and
treatment of allergic reactions, as an alternative or complement to
conventional therapy.

Materials and methods. The primary materials used in this research
consisted of specialized databases (PubMed, ScienceDirect,
SpringerLink, 2018-2025). Bibliographic and informational sources
(journal articles, periodicals, guidelines), as well as data from the
National Agency for Public Health (ANSP) and AMDM, were evaluated.
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Results. Analysis of the scientific literature reveals that numerous
plant extracts exert significant effects on reducing allergic mediators
and inflammation. Flavonoids from Scutellaria baicalensis (baicalin,
baicalein) inhibit IL-4 and IL-13 expression, reducing Th2-type
inflammation. Nigella sativa contains thymoquinone, which inhibits
histamine release and stabilizes mast cells. Extracts of Glycyrrhiza
glabra and Camellia sinensis reduce NF-kB expression and TNF-a
production, demonstrating anti-inflammatory effects.

In a clinical study (Bakhshaee et al., 2017), oral administration of
standardized Urtica dioica extract resulted in an improvement of
allergic rhinitis symptoms in 68% of participants. In animal models,
phytocomplex combinations from Curcuma longa and Allium cepa
showed effects comparable to those of classical antihistamines.
Additionally, hydroalcoholic extracts exhibited higher bioavailability
compared to aqueous extracts, highlighting the importance of
preparation methods in determining biological efficacy. Noteworthy
effects were also observed for Cynara scolymus and Galium aparine,
both demonstrating antioxidant and immunomodulatory properties
with desensitizing potential. Extracts of Cynara scolymus act indirectly
by inhibiting JAK-STAT signaling through the reduction of IL-6, IL-13, and
TNF-a (Luca et al., 2022), and exhibit moderate antihistamine activity in
animal models. Meanwhile, Galium aparine promotes the elimination
of pro-inflammatory metabolic products and stimulates lymphatic
detoxification processes, thereby supporting the amelioration of
cutaneous and respiratory allergic reactions.

Conclusion. Natural remedies with desensitizing activity represent a
promising direction in allergy therapy, with the ability to modulate the
immune response and reduce inflammatory mediators through
complex mechanisms.

Key words: anti-allergic plants, flavonoids, Cynara scolymus, Galium
aparine, desensitization
Acknowledgments: This study was financed within the national
project No. 25.80012.8007.06TC of the National Agency for
Research and Development, Republic of Moldova.
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Introducere. Eliberarea modificatda reprezintd un instrument
important Tn mentinerea concentratiei plasmatice terapeutice pentru
perioade prelungite, reducand frecventa administrarii si imbunatatind
aderenta pacientului la tratament. Prin controlul vitezei, momentului si
locului de eliberare a substantei active, aceste sisteme minimizeaza
fluctuatiile concentratiei plasmatice si efectele adverse. Tehnologiile de
eliberare modificata adapteaza expunerea medicamentului la factori
fiziologici precum ritmul circadian, pH-ul gastrointestinal, metabolismul
hepatic sau clearance-ul renal.

Scopul lucrarii. Studierea literaturii de specialitate privind formele
farmaceutice cu eliberare modificata, aplicatiile acestora si
perspectivele de dezvoltare.

Materiale si metode. Revizuirea bibliografica in domeniul formelor
farmaceutice cu eliberare modificata a vizat cercetarea sistematica a
informatiilor din baza de date moldoveneasca IBN si din bazele
internationale Embase si Web of Science.

Rezultate. Sistemele de eliberare modificata sunt clasificate in:
eliberare prelungita, eliberare fintarziata si eliberare pulsatorie.
Sistemele matriciale asigura eliberarea controlata prin difuzie. Se
utilizeaza polimeri hidrofilici, precum hidroxipropilmetilceluloza, care
formeaza un strat gelificat ce moduleaza patrunderea apei si
influenteaza difuzia substantei active. Se pot folosi si polimeri hidrofobi,
precum etilceluloza sau derivatii de acid stearic, care formeaza o
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matrice insolubild in apa.

Sistemele osmotice realizeaza o cinetica de eliberare de ordin zero
datoritda membranelor semipermeabile. Acoperirile dependente de pH,
precum ftalatul de acetat de celuloza, protejeaza substantele active
sensibile la acid, iar Eudragit® L si S (copolimeri ai acidului metacrilic)
asigurd o eliberare specificd la nivel intestinal. Tn plus, sistemele
pulsatorii  sau  cronofarmaceutice  sincronizeaza  eliberarea
medicamentului cu variatiile circadiene ale activitatii bolii, cum ar fi
astmul nocturn sau hipertensiunea matinala. Aceste abordari
imbunatatesc biodisponibilitatea si eficienta terapeuticd reducand
totodatd efectele adverse. In prezent, cercetdrile se concentreaza tot
mai mult pe polimeri inteligenti, comprimate multistrat si nanopurtatori
care raspund la stimuli fiziologici precum pH, temperatura sau activitate
enzimatica. Scopul acestor sisteme este de a permite o predicitibilitate
mai mare a actiunii farmacologice si, implicit, o terapie mai
individualizata.

Concluzie. Formele farmaceutice cu eliberare modificata
imbunatatesc farmacoterapia prin optimizarea farmacocineticii,
reducerea incidentei reactiilor adverse si cresterea aderentei
pacientilor la tratament. Integrarea cronobiologiei, a materialelor
inteligente si a tehnologiilor de eliberare controlata reprezinta directii
promitatoare pentru un viitor al administrarii medicamentelor mai
personalizat, eficient si sigur.

Cuvinte cheie: polimeri inteligenti, cronofarmacie, nanopurtatori
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Introduction. Modified relase is an importan tool in mantaining
therapeutic plasma concentration for prolonged periods, reducing
dosing frequency and improving patient adherence. By controlling the
rate, time, and site of drug release, these systems minimize fluctuations
in plasma concentration and adverse effects. Modified release
technologies adapt drug exposure to physiological factors namingly
circadian rhythm, gastrointestinal pH, hepatic metabolism, or renal
clearance.

Aim of the study. Study of the specialized literature on the modified
release pharmaceutical forms, their applications and prospects.

Materials and methods. The bibliographic review in the field of
pharmaceutical forms with modified release followed the systematic
and systematic research of information in Moldovan IBN and
international databases: Embase and Web of Science.

Results. Modified release systems are classified as extended-release,
delayed-release or pulsatile. Matrix systems provides diffusion
controlled release. It uses some hydrophilic polymers like
hydroxypropyl methylcellulose that form a gel layer to modulate water
penetration and thus also influence on the drug’s diffusion. It could also
use hydrophobic ones namingly ethylcellulose or stearic acid derivates
that would form a water insoluble matrice. Osmotic systems achieve
zero-order kinetics through semipermeable membranes. PH-
dependant coatings like cellulose acetate phthalate contribute to the
protection of acid labile drugs while Eudragit® L and S (methacrylic acid

213 1



mailto:syrinebasli@gmail.com

MATERIAELELE CONFERINTEI

copolymers) ensure a site specific intestinal release. Moreover Pulsatile
or chronopharmaceutical systems synchronise drug delivery with
circadian variations in disease activity such as nocturnal asthma or
morning hypertension. These approches improve biovailability and
therapeutic efficiency while side effects. As of currently, reaserches
focus more on smart polymers, multi-layer tablets and nano-carriers
that respond to physiological stimuli such as pH, temperature and
enzyme activity. These systems share the aim of enabling a greater
predictability of pharmacological action and thus a more individualized
therapy.

Conclusion. Modified release pharmaceutical forms improve
pharmacotherapy as they optimize pharmacokinetics, reduce adverse
effects incidence, and enhance patients’ adherence. The integration of
chronobiology, intelligent materials and controlled release technologies
represents a bright future of personalized, efficient, and safe drug
administration.

Key words: smart polymers, chronopharmacy, nanocarriers
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Introducere. In era terapiei antiretrovirale moderne, farmacia clinica
joaca un rol esential in gestionarea polipragmaziei si in reducerea
riscului de interactiuni medicamentoase la persoanele cu HIV. Studiile
recente accentueaza importanta optimizarii, sub indrumarea
farmacistului clinician, a schemelor antiretrovirale, a medicamentelor
asociate si a medicamentelor OTC, pentru a mentine eficacitatea
tratamentului, a minimiza reactiile adverse si a imbunatati ngrijirea
individualizata a pacientilor.

Scopul studiului. Cercetarea datelor literaturii privind rolul farmaciei
clinice n gestionarea polipragmaziei si prevenirea interactiunilor
medicamentoase la persoanele care traiesc cu HIV aflate sub terapie
antiretrovirala moderna.

Materiale si metode. Cercetarea datelor s-a bazat in principal pe
evaluarea potentialelor interactiuni medicamentoase asociate terapiei
antiretrovirale moderne si polipragmaziei, conform literaturii de
specialitate si datelor disponibile in baza de date PubMed.

Rezultate. Literatura studiata evidentiaza faptul ca prevalenta
interactiunilor medicamentoase la persoanele cu HIV rdamane
semnificativa, in special in contextul polipragmaziei si al imbatranirii
populatiei. Studiile au raportat interactiuni frecvente cu medicamente
cardiovasculare, ale sistemului nervos central si produse OTC, care pot
duce la scaderea eficacitatii tratamentului antiretroviral sau la cresterea
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toxicitatii. Trecerea la regimuri moderne de medicatie, precum
Bictegravir/Emtricitabind/Tenofovir alafenamida, a redus semnificativ
riscul de interactiuni, mentinand, totodata, controlul virusologic. De
asemenea, utilizarea bazelor de date clinice si a instrumentelor
predictive a Tmbunatatit identificarea si prevenirea interactiunilor
relevante clinic, subliniind rolul tot mai important al farmaciei clinice in
optimizarea sigurantei si aderentei terapeutice in ingrijirea pacientilor
cu HIV.

Concluzii. Monitorizarea farmacoterapeutica complexa este
esentiala pentru reducerea interactiunilor generate de polipragmazie in
terapia HIV. Integrarea practicilor de farmacie clinica bazate pe dovezi
si a modelelor predictive farmacologice avansate reprezintd o
componenta fundamentala Tn atingerea preciziei terapeutice si
mentinerea stabilitatii virusologice la pacientii aflati sub tratament
antiretroviral modern.

Cuvinte-cheie: farmacie clinica, polipragmazie, interactiuni
medicamentoase, terapie antiretrovirala, HIV
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Introduction. In the era of modern antiretroviral therapy, clinical
pharmacy plays an essential role in managing polypragmasy and
reducing the risk of drug interactions in people living with HIV. Recent
studies emphasize the importance of pharmacist-led optimization of
antiretroviral regimens, concomitant medications, and OTC drugs to
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maintain treatment efficacy, minimize adverse reactions, and improve
individualized patient care.

Scope of the study. Research of literature data regarding the role of
clinical pharmacy in managing polypragmasy and preventing drug
interactions in people living with HIV under modern antiretroviral
therapy.

Materials and methods. The data review was primarily based on the
evaluation of potential drug-drug interactions associated with modern
antiretroviral therapy and polypragmasy, according to the scientific
literature and data available in the PubMed online database.

Results. The reviewed literature highlights that the prevalence of
drug interactions in people living with HIV remains significant,
particularly in the context of polypragmasy and an aging population.
Studies reported frequent interactions with cardiovascular drugs,
central nervous system agents, and over-the-counter products, which
may lead to reduced antiretroviral efficacy or increased toxicity.
Switching to modern treatment regimens such as
Bictegravir/Emtricitabine/Tenofovir alafenamide has significantly
decreased the risk of interactions while maintaining virological control.
Moreover, the use of clinical databases and predictive tools has
improved the identification and prevention of clinically relevant
interactions, emphasizing the growing role of clinical pharmacy in
optimizing safety and therapeutic adherence in the care of patients with
HIV.

Conclusions. Comprehensive pharmacotherapeutic monitoring is
essential for reducing interactions caused by polypragmasy in HIV
therapy. The integration of evidence-based clinical pharmacy practices
and advanced pharmacological predictive models represents a
fundamental component in achieving therapeutic precision and
maintaining virological stability in patients undergoing modern
antiretroviral treatment.

Key words: clinical pharmacy, polypragmasy, drug-drug interactions,
antiretroviral therapy, HIV
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Introducere. Afectiunile cutanate bacteriene reprezinta o provocare
semnificativa Tn practica clinica, datorita diversitatii agentilor patogeni
si a aparitiei rezistentei la tratamentele clasice. Tn acest context,
dezvoltarea si aplicarea principiilor farmacoterapeutice contemporane
devin esentiale pentru asigurarea unui management eficient si sigur al
pacientilor. Lucrarea de fata isi propune sa prezinte strategiile moderne
de tratament, sa analizeze eficienta medicamentelor disponibile si sa
evidentieze rolul abordarilor personalizate in optimizarea terapiei,
punand accent pe siguranta si calitatea vietii pacientului.

AN SIS

Scopul lucrarii. Analiza principiilor farmacoterapeutice moderne
aplicate in tratamentul infectiilor cutanate bacteriene, cu accent pe
eficacitatea si siguranta agentilor antimicrobieni utilizati.

Material si metode. A fost efectuat un studiu bibliografic asupra
literaturii recente si ghidurilor clinice internationale (IDSA, ECDC),
incluzand articole stiintifice, metaanalize si recomandari terapeutice
actualizate. Au fost analizate clasele principale de antibiotice topice si
sistemice utilizate in tratamentul infectiilor bacteriene cutanate,
precum si criteriile de alegere a terapiei in functie de severitatea si
etiologia infectiei.

Rezultate. Studiile recente aratd ca beta-lactaminele, macrolidele si
lincosamidele au o eficienta terapeutica de aproximativ 80—90% in
tratamentul infectiilor cutanate obisnuite. in cazul infectiilor determinate
de tulpini rezistente, precum MRSA, sunt necesari agenti specifici, dintre
care clindamicina prezinta o eficienta de aproximativ 85%, trimetoprim-
sulfametoxazolul de 80-90%, iar linezolidul depaseste o eficienta de 95%,
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fiind rezervat formelor severe datorita costului ridicat. In infectiile usoare,
tratamentul topic cu mupirocind sau acid fusidic ramane de prima alegere,
cu o ratd de vindecare de 85-90% in 5—7 zile, desi acidul fusidic prezinta un
risc mai mare de aparitie a rezistentei la utilizare repetata. Durata terapiei
este in medie de 5-10 zile, iar ajustarea tratamentului se realizeaza in
functie de raspunsul clinic si riscul de recidiva.

Concluzii. Farmacoterapia cutanata antibacteriand trebuie
individualizata, avand la baza evaluarea etiologica si sensibilitatea
bacteriana. Alegerea rationala a antimicrobienelor, monitorizarea
eficacitatii si prevenirea rezistentei sunt esentiale pentru obtinerea
unui raspuns terapeutic optim si reducerea complicatiilor.

Cuvinte-cheie: infectii cutanate, antibiotice, rezistenta bacteriana,
terapie rational3, eficacitate
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CUTANEOUS ANTIBACTERIAL PHARMACOTHERAPY

Andreia RUSANOVSCHI*, Corina SCUTARI

Department of Pharmacology and Clinical Pharmacy
Nicolae Testemitanu State University of Medicine and Pharmacy
Scientific supervisor: Corina SCUTARI

Corresponding author*: rusanovschiandreea@gmail.com

Introduction. Bacterial skin disorders represent a significant
challenge in clinical practice due to the diversity of pathogens and the
emergence of resistance to conventional treatments. In this context,
the development and application of contemporary
pharmacotherapeutic principles are essential to ensure effective and
safe patient management. This paper aims to present modern
treatment strategies, analyze the efficacy of available medications, and
highlight the role of personalized approaches in optimizing therapy,
with a focus on patient safety and quality of life.

Aim of the study. To analyze modern pharmacotherapeutic
principles applied in the management of bacterial skin infections,
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focusing on the efficacy and safety of commonly used antimicrobial
agents.

N\

Material and methods. A literature review was conducted using \
recent clinical studies and international guidelines (IDSA, ECDC), \
including scientific articles, meta-analyses, and updated therapeutic
recommendations. The main classes of topical and systemic antibiotics
used in bacterial skin infections were evaluated, as well as therapy
selection criteria based on infection severity and etiology.

Results. Recent studies indicate that beta-lactams, macrolides, and
lincosamides demonstrate a therapeutic efficacy of approximately 80—
90% in the treatment of common cutaneous infections. In infections
caused by resistant strains such as MRSA, specific agents are required,
among which clindamycin shows an efficacy of about 85%,
trimethoprim-sulfamethoxazole of 80-90%, while linezolid exceeds
95% efficacy, being reserved for severe cases due to its high cost. In mild
infections, topical treatment with mupirocin or fusidic acid remains the
first-line option, with a healing rate of 85-90% within 5-7 days,
although fusidic acid presents a higher risk of resistance development
with repeated use. The average duration of therapy is 5-10 days, and
treatment adjustment is based on the clinical response and the risk of
recurrence.

Conclusions. Cutaneous antibacterial pharmacotherapy should be
individualized, based on etiological assessment and bacterial
susceptibility. Rational antimicrobial selection, efficacy monitoring, and
resistance prevention are key factors for achieving optimal therapeutic
outcomes and minimizing complications.

Key words: skin infections, antibiotics, bacterial resistance, rational
therapy, efficacy
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Introducere. Produsele farmaceutice contrafacute reprezinta un risc
major pentru sanatatea publicd, Tn special in contextul utilizarii
suplimentelor cu efect anabolic pentru manipularea performantei
musculare. Ele pot contine doze incorecte, ingrediente toxice sau
nedeclarate, amplificdand riscurile farmacologice si toxicologice.
Extinderea comertului online si controlul insuficient favorizeaza
circulatia acestor produse falsificate.

Scopul studiului. Analizarea dovezilor privind impactul farmacologic
si toxicologic al produselor contrafacute, cu accent pe relevanta
acestora in manipularea performantei musculare.

Materiale si metode. Au fost evaluate studii recente, analize
sistematice si rapoarte de control farmaceutic, comparand
mecanismele de falsificare, tipurile de adulterare si consecintele clinice
descrise in literatura.

Rezultate. Prevalenta medicamentelor substandard sau falsificate
este estimatd la 10,5% la nivel global. in comertul online, toate
suplimentele analizate in unele studii contineau sildenafil nedeclarat,
uneori in cantitati de doua ori mai mari decat doza maxima admisa. Au
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fost raportate frecvent adulterari cu substante psihotrope, analgezice
sau contaminanti microbieni. Produsele contrafacute destinate terapiei
HIV au continut in toate loturile ingrediente neautorizate. Majoritatea
farmacistilor (98,4%) considera necesara aplicarea stricta a legislatiei,
iar doua treimi sustin achizitia exclusiva din surse sigure. Reglementarile
insuficient implementate favorizeaza persistenta fenomenului. Riscurile
clinice asociate includ reactii cardiovasculare acute, hepatotoxicitate,
nefrotoxicitate si infectii. Literatura subliniaza necesitatea tehnologiilor
de detectie, a ambalajelor antifrauda si a educarii consumatorilor, cu
implicarea activa a farmacistilor.

AN SIS

Concluzii. Produsele contrafacute reprezinta un pericol semnificativ
in manipularea performantei musculare, prin doze imprecise si
contaminare, determinand efecte toxice severe si reactii fiziologice
imprevizibile. Avand in vedere accesibilitatea ridicata a suplimentelor
online, sunt necesare strategii integrate de supraveghere, educatie si
control pentru reducerea expunerii utilizatorilor.

Cuvinte-cheie: medicamente contrafacute, toxicitate, performanta
musculara, suplimente online, adulterare

Multumiri: Aceastd lucrare a fost finantata de UEFISCDI prin
contractul nr. 42PCBROMD / 2025, Programul Cooperare europeana si
internationald, Proiecte complexe bilaterale cu Republica Moldova.
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Introduction. Counterfeit pharmaceutical products represent a
major risk to public health, especially in the context of the use of
anabolic supplements for the manipulation of muscular performance.
They may contain incorrect doses, toxic or undeclared ingredients,
amplifying pharmacological and toxicological risks. The expansion of
online trade and insufficient control favor the circulation of these
counterfeit products.

Scope of the study. To analyze the evidence on the pharmacological
and toxicological impact of counterfeit products, with a focus on their
relevance in the manipulation of muscular performance.

Materials and methods. Recent studies, systematic reviews and
pharmaceutical control reports were evaluated, comparing the
mechanisms of counterfeiting, types of adulteration and clinical
consequences described in the literature.

Results. The prevalence of substandard or counterfeit medicines is
estimated at 10.5% globally. In online trade, all supplements analyzed
in some studies contained undeclared sildenafil, sometimes in
guantities twice the maximum allowed dose. Adulteration with
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psychotropic substances, analgesics or microbial contaminants was
frequently reported. Counterfeit products intended for HIV therapy
contained unauthorized ingredients in all batches. The majority of
pharmacists (98.4%) consider strict enforcement of the legislation
necessary, and two-thirds support exclusive purchase from safe
sources. Insufficiently implemented regulations favor the persistence of
the phenomenon. Associated clinical risks include acute cardiovascular
reactions, hepatotoxicity, nephrotoxicity and infections. The literature
emphasizes the need for detection technologies, anti-fraud packaging
and consumer education, with the active involvement of pharmacists.

Conclusions. Counterfeit products represent a significant danger in
the manipulation of muscle performance, through imprecise doses and
contamination, causing severe toxic effects and unpredictable
physiological reactions. Given the high accessibility of online
supplements, integrated surveillance, education and control strategies
are needed to reduce user exposure.

Key words: counterfeit drugs, toxicity, muscle performance, online
supplements, adulteration
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Introducere. Extractele din plante, dupa Farmacopeea Europeana (Ph.
Eur.) editia a Xl-a, (Herbal drug extracts) sunt preparate lichide (preparate
din extractie lichide), semisolide (extracte moi si oleorasine) sau solide
(preparate din extracte uscate), obtinute din plante. Astfel, un extract din
plante poate fi definit de calitatea produsului vegetal recoltat si
conditionat, de procesul de productie aplicat (metoda de extractie,
prelucrare), natura solventului, cat si de specificatiile sale.

Scopul lucrarii. Evaluarea cerintelor farmacopeice pentru extractele din
plante dupa Farmacopeea Europeang, ed. aa 11-a.

Material si metode. Au fost evaluate extractele din plante prin prisma
standardelor de calitate, dupa Farmacopeea Europeana, ed. a 11-a.

Rezultate. Identificare si dozarea parametrilor de calitate, a compusilor
chimici bioactivi in extracte se realizeaza prin intermediul metodelor
chimice si fizico-chimce, conform prevederilor farmacopeice. Din punct de
vedere al consistentei, distingem: extracte uscate (extracta sicca); extracte
moi (extracta spissa) si extracte lichide (extracta fluida) atunci cand in
functie de extragentul utilizat, deosebim: extracte apoase, folosind ca
extragent apa purificata; extracte alcoolice, obtinute cu alcoolul etilic de
diferite concentratii; extracte de ulei, unde se utilizeaza uleiul vegetal ca
agent de extractie. Farmacopeea Europeand (editia a Xl-a) include
reglementari care prevad controlul calitatii in conformitate cu urmatorii
parametri: identificare, dozare, limite pentru metale grele, pesticide,
reziduuri prin evaporare, pierderi prin uscare, indici microbiologici, conditii
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de depozitare pentru extracte. In acelasi timp, la redactarea unei
monografii, trebuie luate in considerare dispozitiile capitolului informativ
5.2.3 (Monogrdfie privind extractele din plante).

Concluzii. Extractele din plante sunt preparate farmaceutice fluide, moi
sau uscate, obtinute prin extractia produselor vegetale cu diferiti solventi,
cu respectarea standardelor de calitate conform prevederilor
farmacopeice, care por servi in elaborarea formelor farmaceutice noi de
buna calitate. Rezultatele sunt sustinut de Proiectul: “Elaborarea formelor
farmaceutice noi cu extracte din pdrti aeriene de Agrimonia eupatoria si
Cichorium intybus in valorificarea produselor vegetale autohtone”, cu cifrul
25.80015.8007.001TT.

Cuvinte cheie: extracte vegetale, cerinte farmacopeice, Farmacopeea
Europeana
CZU: 615.322:615.11
HERBAL DRUG EXTRACTS ACCORDING TO THE
EUROPEAN PHARMACOPOEIA
Maria COJOCARU-TOMA"?*, luliana Gulca'
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Introduction. Herbal extracts, according to the European
Pharmacopoeia (Ph. Eur.) 11th edition, (Herbal drug extracts) are liquid
preparations (liquid extraction preparations), semi-solid (soft extracts and
oleoresins) or solid (dry extract preparations) obtained from herbal drugs.
Thus, a herbal drug extract can be defined by the quality of the harvested
and conditioned herbal drugs, the production process applied (extraction
method, processing), the nature of the solvent, and its specifications.

Scope of the study. Evaluation of pharmacopoeial requirements for
herbal drug extracts according to the European Pharmacopoeia, 11th
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edition.

Materials and methods. Herbal drug extracts were evaluated in terms
of quality standards according to the European Pharmacopoeia, 11th
edition.

Results. Identification and dosage of quality parameters and bioactive
chemical compounds in herbal drug extracts are performed using chemical
and physicochemical methods, in accordance with pharmacopoeial
requirements. In terms of consistency, we distinguish between: dry
extracts (extracta sicca); soft extracts (extracta spissa) and liquid extracts
(extracta fluida) depending on the extractant used, we distinguish
between: aqueous extracts, using purified water as the extractant;
alcoholic extracts, obtained with ethyl alcohol of various concentrations;
oil extracts, where essential oil is used as the extraction agent. The
European Pharmacopoeia,11th edition, includes regulations that provide
for quality control in accordance with the following parameters:
identification, dosage, limits for heavy metals, pesticides, residues by
evaporation, losses by drying, microbiological indices, storage conditions
for extracts. At the same time, when drafting a monograph, the provisions
of informative chapter 5.2.3 (Monograph on herbal drug extracts) must be
taken into account.

Conclusions. Herbal drug extracts are fluid, soft, or dry pharmaceutical
preparations obtained by extracting herbal drugs with various solvents, in
compliance with quality standards according to pharmacopoeial
provisions, which serve in the development of new, high-quality
pharmaceutical forms. The results are supported by the project:
»Development of new pharmaceutical forms with extracts from the aerial
parts of Agrimonia eupatoria and Cichorium intybus in the valorization of
native plant products,” with the code 25.80015.8007.001TT.

Key words: herbal drug extracts, pharmacopoeial requirements,
European Pharmacopoeia
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Introducere. Extractele de Hypericum perforatum contin numerosi
compusi chimici, printre care se numara: hipericina, pseudohipericina,
hiperforina, rutina, hiperozida, quercetina, izoquercitrina, avicularina,
quercitrina, acidul clorogenic, proantocianine, biflavonoide, xantone,
fenilpropanuri, flavonoli si flavone (amentaflavona). Prin multiple studii
produsele extractive obtinute din H.perforatum au demonstrat o gama
variata de proprietati farmacologice: antidepresive, antioxidante,
anticonvulsivante, analgezice, antiinflamatoare, citotoxice si antidiabetice.

Scopul lucrarii. Revizuirea surselor bibliografice privind activitatea
biologica a extractelor si a componentelor individuale ale H. perforatum,
publicate in literatura stiintifica.

Material si metode. . Pentru colectarea si analizarea informatiilor au
fost utilizate baze de date electronice: PubMed, Scopus, Web of Science,
Google Scholar, si alte resurse disponibile. Cautarea in aceste baze de date
a vizat publicatiile din perioada 2015-2025, folosind cuvinte cheie:
Hypericum perforatum, proprietatile farmacologice, produse extractive,
hiperforina, hipericina.

Rezultate. Studii anterioare au demonstrat ca extractul etanolic de
H. perforatum inhiba productia de PGE2 si oxid nitric indusa de LPS in
macrofagele RAW 264.7, atribuind o parte din activitatea unei fractiuni
foarte active a extractului unui grup de patru compusi, si anume:
pseudohipericina, quercetind, amentoflavona si acid chlorogenic. S-a
demonstrat ca flavonoidele inhiba producerea moleculelor inflamatorii,
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cum ar fi citokinele si prostaglandinele, responsabile de declansarea
raspunsului inflamator. De asemenea, flavonoidele pot inhiba
activitatea unor enzime precum ciclooxigenaza si lipooxigenaza,
implicate Tn sinteza moleculelor inflamatorii. Prin inhibarea acestor
enzime, flavonoidele pot reduce inflamatia si ameliora simptomele
asociate, cum ar fi durerea si edemul tesuturilor. Hiperforina, un
compus extras din H. perforatum, prezinta multiple activitati biologice,
incluzand efecte antidepresive, antibiotice impotriva bacteriilor Gram-
pozitive si proprietati anticancerigene.

Concluzii. Tn ciuda recunoasterii a speciei H. perforatum ca sursa de
compusi cu efect antidepresiv, cercetdrile privind activitatile sale
antiinflamatoare, antibacteriene, antivirale si citotoxice continua,
deschizdnd perspective promitatoare pentru utilizarea sunatoarei in
diverse domenii ale medicinei.

AN SIS

Cuvinte cheie: Hypericum perforatum, proprietati farmacologice,
compusi chimici

Sustinut de proiectul , Evaluarea activitatii antiinflamatoare in vivo a
extractelor polifenolice de Hypericum perforatum L. si Agrimonia
eupatoria L., obtinute din materie prima locald”, (cifrul proiectului
25.80012.8007.04SE), USMF , Nicolae Testemitanu”.
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Introduction. Extracts of Hypericum perforatum contain numerous
chemical compounds, including hypericin, pseudohypericin, hyperforin,
rutin, hyperoside, quercetin, isoquercitrin, avicularin, quercitrin,
chlorogenic acid, proanthocyanidins, biflavonoids, = xanthones,
phenylpropanoids, flavonols, and flavones (amentoflavone). Through
multiple studies, extractive products obtained from H. perforatum have
demonstrated a wide range of pharmacological properties, including
antidepressant, antioxidant, anticonvulsant, analgesic, anti-inflammatory,
cytotoxic, and antidiabetic effects.

Aim of the study. Evaluation of references regarding biological
activity of extracts and individual compounds of H. perforatum
published in scientific literature.

Material and methods. The electronic databases PubMed, Scopus,
Web of Science, Google Scholar, and other available resources were
used for data collection and analysis. The database search focused on
publications from 2015 to 2025, using the following keywords:
Hypericum perforatum, pharmacological properties, extractive
products, hyperforin, and hypericin.

Results. Previous studies have demonstrated that the ethanolic
extract of Hypericum perforatum inhibits LPS-induced PGE, and nitric
oxide (NO) production in RAW 264.7 macrophages, with part of this
activity attributed to a highly active fraction of the extract composed of
four key compounds: pseudohypericin, quercetin, amentoflavone and
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chlorogenic acid. Flavonoids have been shown to inhibit the production
of inflammatory mediators, such as cytokines and prostaglandins,
which trigger the inflammatory response. They can also suppress the
activity of enzymes like cyclooxygenase and lipoxygenase, involved in
the synthesis of these mediators. By targeting these enzymes,
flavonoids can reduce inflammation and alleviate associated symptoms,
including pain and tissue swelling. Hyperforine, a compound extracted
from H. perforatum, exhibits multiple biological activities, including
antidepressant effects, antibiotic effects against Gram-positive
bacteria, and anticarcinogenic properties.

AN SIS

Conclusions. Despite the recognition of Hypericum perforatum species
as a source of compounds with anti-depressive effects, research on it’s
antiinflamatory, antibacterial, antiviral and cytotoxic properties continue,
opening promising prospects for the use of St. John’s Wort in various fields
of medicine.

Key words: Hypericum perforatum, pharmacological properties,
chemical compounds

Supported by the project ,Evaluation of the In Vivo Anti-
Inflammatory Activity of Polyphenolic Extracts from Hypericum
perforatum L. and Agrimonia eupatoria L., Obtained from Local Raw
Material” (project code 25.80012.8007.04SE), Nicolae Testemitanu
State University of Medicine and Pharmacy (USMF).

233 1




MATERIAELELE CONFERINTEI
CZU: 615.322:582.683.2:615.276

ACTIVITATEA ANTIINFLAMATORE A FITOCOMPUSILOR DIN
HYPERICUM PERFORATUM

Galina GHOERGHITA*, Vlad CHITIC, Anna BENEA

Catedra de farmacognozie si botanicd farmaceuticd
Universitatea de Stat de Medicind si Farmacie , Nicolae Testemitanu”
Conducadtor stiintific: Anna BENEA

Autor corespondent*: gheorghita.galiunea@gmail.com

Introducere. Hypericum perforatum L. (Sundtoarea) -  plantd
recunoscuta pentru proprietatile sale antiinflamatoare si este utilizata
traditional in tratamentul inflamatiilor pielii, ranilor si arsurilor. Compusii
activi din H. perforatum: hiperforina, hipericina si flavonoidele sunt
interesati de cercetatori pentru actiunea lor asupra proceselor inflamatorii
la nivel molecular.

Scopul lucrarii. Evaluarea datelor stiintifice actuale din literatura de
specialitate privind compusii fitochimici din H. perforatum responsabili
pentru activitatea antiinflamatoare, cu accent pe mecanismele de actiune.

Material si metode. Au fost evaluate sursele bibliografice din baze de
date stiintifice relevante (PubMed, Scopus, Research4life (HINARI) si
SciELO). Au fost utilizati termenii de cautare: ,Hypericum perforatum”,
yactivitatea antiinflamatoare”, , hipericina”, ,hiperforin” si ,flavonoide”.
Selectia studiilor in vitro si in vivo s-a bazat pe relevanta lor directa privind
mecanismele moleculare de actiune si evaluarea markerilor inflamatori.

Rezultate. Actiunea antiinflamatoare a H. perforatum nu tine de o
singura cale, ci de mai multe mecanisme care lucreaza sinergic.
Hiperforina actioneaza ca inhibitor al ciclooxigenazei-1 (COX-1) si 5-
lipooxigenazei (5-LO). De asemenea, hiperforina inhiba enzima
microsomala prostaglandin E, sintasza-1 (mPGES-1), suprimand
formarea PGE, in vivo. Pseudohipericina contribuie semnificativ la
efectul antiinflamator prin inhibarea productiei de prostaglandina E;
(PGE;) si oxid nitric (NO) in macrofage. Extractul etanolic, in special
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datorita continutului de hiperforina, blocheaza pe termen lung cdile de
semnalizare pro-inflamatorii NF-kB si STAT-1. Studiile recente au aratat,
de asemenea, ca extractul reduce productia de citokine pro-
inflamatorii, precum TNF-a si IL-1p.

Concluzii. Analiza literaturii confirma ca H. perforatum contine compusi
bioactivi (hiperforina, hipericina, pseudohipericina) cu efect antiinflamator
demonstrat stiintific. Acesti compusi actioneaza prin multiple cai
moleculare, inclusiv mPGES-1, COX-1, 5-LO, NF-kB si JAK/STAT. Aceste
constatadri sustin utilizarea extractelor de H. perforatum ca adjuvant in
tratamentul afectiunilor inflamatorii si evidentiaza sinergismul dintre
diferitele clase de compusi chimici.

AN SIS

Cuvinte cheie: Hypericum perforatum, antiinflamator, hiperforina,
hipericina.
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Introduction. Hypericum perforatum L. (St. John's Wort) is a plant
with known anti-inflammatory properties and is traditionally used in the
treatment of skin inflammations, wounds and burns. The active
compounds in H. perforatum: hyperforin, hypericin, and flavonoids are
of interest to researchers for their action on inflammatory processes at
the molecular level.

Aim of the study. Evaluation of current scientific data in the
literature on the phytochemical compounds from H. perforatum
responsible for anti-inflammatory activity, with a focus on mechanisms
of action.
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Material and methods. Bibliographic sources from relevant scientific
databases (PubMed, Scopus, Research4Life (HINARI), and SciELO) were
evaluated. The following search terms were used: ,Hypericum
perforatum” ,anti-inflammatory activity”, ,hypericin”, ,hyperforin”,
and ,flavonoids”. The selection of in vitro and in vivo studies was based
on their direct relevance to molecular mechanisms of action and the
evaluation of inflammatory markers.

Results. Hyperforin acts as an inhibitor of cyclooxygenase-1 (COX-1)
and 5-lipoxygenase (5-LO). Hyperforin also inhibits the microsomal
enzyme prostaglandin E, synthase-1 (mPGES-1), suppressing the
formation of PGE; in vivo. Pseudohypericin contributes significantly to
the anti-inflammatory effect by inhibiting the production of
prostaglandin E, (PGE;) and nitric oxide (NO) in macrophages. Ethanolic
extract, especially through its hyperforin content, long-term blocks the
pro-inflammatory signaling pathways NF-kB and STAT-1. Recent studies
have demonstrated that the extract decreases the production of pro-
inflammatory cytokines such as TNF-a and IL-1.

Conclusions. A review of the literature confirms that H. perforatum
contains bioactive compounds (hyperforin, hypericin, pseudohypericin)
with well-documented anti-inflammatory effects. These compounds
modulate multiple molecular pathways, including mPGES-1, COX-1, 5-LO,
NF-kB, and JAK/STAT. Such evidence supports the use of H. perforatum
extracts as an adjunct in the management of inflammatory conditions and
underscores the synergistic interactions among its various classes of
bioactive compounds.

Key words: Hypericum perforatum, anti-inflammatoryactivity,
hyperforin, hypericin.
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Introducere. Specia Galium verum L. (dragaica-galbend, sanziana)
apartine familiei Rubiaceae si este larg raspandita in flora Europei si Asiei.
Planta este utilizata de secole Th medicina populara datorita proprietatilor
sale diuretice, sedative, antiinflamatoare si detoxifiante. In prezent,
interesul stiintific pentru G. verum s-a intensificat datorita continutului
bogat de flavonoide, iridoide, cumarine si acizi fenolici, compusi care
confera un spectru larg de actiuni farmacologice.

Scopul lucrarii. Evidentierea valorii farmacologice a speciei Galium
verum, prin analiza utilizarilor sale traditionale si a rezultatelor cercetarilor
moderne care confirma activitatea biologica a extractelor plantei.

Material si metode. Lucrarea s-a bazat pe analiza si sinteza articolelor
de specialitate publicate in baze de date Scopus, PubMed, Google Scholar,
autorii carora au cercetat extractele de G. verum.

Rezultate. Datele obtinute demonstreaza o activitate farmacologica
complexa a speciei G. verum. Extractele etanolice si metanolice prezenta
proprietati antioxidante puternice si efecte citotoxice asupra liniilor
celulare tumorale (in special asupra celulelor de cancer de gat si colon),
protejand ADN-ul impotriva stresului oxidativ indus de benzo-piren. La fel,
extractul manifesta o activitate antimicrobiana semnificativa Tmpotriva
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tulpinilor  Staphylococcus aureus, Escherichia coli, Pseudomonas
aeruginosa, Proteus vulgaris si Candida albicans. De asemenea, sunt
raportate efecte hepatoprotectoare, diuretice, sedative, anticonvulsivante
si de reglare hormonald (prin stimularea axei hipotalamo-hipofizo-
suprarenaliene). Pentru uz extern planta se utilizeaza pentru tratarea
ranilor, inflamatiilor cutanate, psoriazisului, ulcerelor, furunculozelor si
cancerului de piele, iar pentru uz intern este asociata cu tratamentul
afectiunilor renale, hepatice, cardiovasculare, endocrine si metabolice. Tn
medicina traditionald romaneasca, planta este utilizata pentru reumatism,
hepatita, afectiuni ale pielii si tulburari nervoase, in timp ce in medicina
tibetana si mongola este recomandata pentru pneumonie, boli renale si
cardiace. In medicina modern3, extractele de G. verum sunt incluse in
preparate fitoterapeutice precum Tazalok (remediu pentru tulburari
hormonale feminine) si solutii hidroalcoolice destinate reglarii functiei
tiroidei.

Concluzii. Specia Galium verum se remarca printr-o valoare terapeutica
deosebitd, confirmatda de utilizarea sa traditionald si de rezultatele
cercetarilor farmacologice moderne. Datorita actiunilor sale antioxidante,
antiinflamatoare, antimicrobiene si citotoxice, planta constituie o sursa
promitatoare de compusi bioactivi cu potential in prevenirea si
tratamentul afectiunilor cronice.

Cuvinte cheie: Galium verum, farmacoterapie, medicina moderna,
medicina traditionala

Acest studiu a fost sustinut financiar de Proiectul: Dezvoltarea de noi
produse farmaceutice din materie primd locald (Nr. 080301), USMF
“Nicolae Testemitanu”.
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Introduction. The species Galium verum L. (lady’s bedstraw, yellow
bedstraw) belongs to the Rubiaceae family and is widely distributed in
the flora of Europe and Asia. The plant has been used for centuries in
folk medicine due to its diuretic, sedative, anti-inflammatory, and
detoxifying properties. Currently, scientific interest in G. verum has
intensified because of its rich content of flavonoids, iridoids, coumarins,
and phenolic acids, compounds that provide a broad spectrum of
pharmacological actions.

Aim of the study. To highlight the pharmacological value of Galium
verum by analyzing its traditional uses and modern research results that
confirm the biological activity of the plant extracts.

Material and methods. The study was based on the analysis and
synthesis of specialized articles published in databases such as Scopus,
PubMed, and Google Scholar, authored by researchers investigating G.
verum extracts.

Results. The data obtained demonstrate a complex pharmacological
activity of G. verum. Ethanolic and methanolic extracts exhibit strong
antioxidant properties and cytotoxic effects on tumor cell lines
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(particularly throat and colon cancer cells), protecting DNA against
oxidative stress induced by benzo[a]pyrene. The extract also shows
significant antimicrobial activity against Staphylococcus aureus,
Escherichia coli, Pseudomonas aeruginosa, Proteus vulgaris, and Candida
albicans. Additionally, hepatoprotective, diuretic, sedative,
anticonvulsant, and hormonal regulatory effects (through stimulation of
the hypothalamic—pituitary—adrenal axis) have been reported. For external
use, the plant is applied in the treatment of wounds, skin inflammations,
psoriasis, ulcers, furunculosis, and skin cancer. For internal use, it is
associated with the treatment of renal, hepatic, cardiovascular, endocrine,
and metabolic disorders. In Romanian traditional medicine, the plant is
used for rheumatism, hepatitis, skin conditions, and nervous disorders,
while in Tibetan and Mongolian medicine it is recommended for
pneumonia, kidney, and heart diseases. In modern medicine, G. verum
extracts are included in phytotherapeutic preparations such as Tazalok (a
remedy for female hormonal disorders) and hydroalcoholic solutions
intended for thyroid function regulation.

Conclusions. The species Galium verum stands out for its remarkable
therapeutic value, confirmed by both traditional use and modern
pharmacological research. Due to its antioxidant, anti-inflammatory,
antimicrobial, and cytotoxic actions, the plant represents a promising
source of bioactive compounds with potential in the prevention and
treatment of chronic diseases.

Key words: Galium verum, pharmacotherapy, modern medicine,
traditional medicine

This study was financial support by Project “Development of new
pharmaceutical products from local raw material” (No. 080301),
Nicolae Testemitanu State University of Medicine and Pharmacy.
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Introducere. Multiplicarea plantelor prin culturi in vitro reprezintad o
metoda biotehnologica avansata de conservare, inmultire si ameliorare
vegetala, bazata pe capacitatea celulelor vegetale de a regenera plante
intregi in conditii controlate. Elaborarea unui protocol eficient necesita
respectarea unor etape riguroase, adaptate speciei si potentialului
fiziologic al materialului vegetal..

Scopul lucrarii. Identificarea etapelor si consecutivitatea lor pentru
initierea, proliferarea si regenerarea plantelor in cultura in vitro, prin
selectarea corecta a explantelor, formularea mediului nutritiv si
controlul factorilor de crestere.

Material si metode. Au fost analizate lucrari stiintifice (cca 80)
publicate de pe principalele baze de date: PubMed, Google Scholar,
ScienceDirect, SpringerLink, Scopus, Web of Science, ResearchGate in
baza criteriilor: taxonomia speciilor, tipul explantului, medial nutritive
de baza (MS, B5, WPM), suplimentarea chimica (macro-,
microelemente, vitamine, surse de carbon), balantele hormonale
(auxine/citochinine) si rolul factorilor elicitori in stimularea
organogenezei.

Rezultate. Primul pas consta in identificarea taxonomica a plantei-
mama Tn colaborare cu un specialist-sistematician. Alegerea explantului
este esentiala, sunt preferate structurile cu tesut meristematic active
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(muguri, varfuri de raacina, tulpina, fragmente nodale), cu capacitate
ridicatd de regenerare. Este necesara sterilizarea diferentiata n functie
de tipul explantului, utilizand etanol 50-70%, solutii de hipoclorit (2-3%)
si agenti antimicrobieni complementari (antibiotic, solutie saruri de
miercur), urmata de clatiri sterile repetate. Se identifica compusii
chimici suplimentari si dozele pentru fortificarea mediului de baza MS
(1962), prin tatondri se ajusteaza concentratiile de macro- si
microelemente, vitamine, sursa de carbon (zaharoza 10-60 g/L) si
agentii de gelificare (agar 0,6-0,9%). Pentru reglarea proceselor
morfogene se stabileste balanta hormonala prin combinarea dozelor de
auxine (IAA, IBA, NAA) si citochinine (BAP, kinetina), testand multiple
variante experimentale. Tn cultura in vitro se monitorizeazs fenologia
dezvoltarii, proliferarea masei calusogene si initierea organogenezei. Se
aplica stimularea microclonarii lastarilor, urmata de inducerea
rizogenezei prin ajustarea raportului auxina/citokinina. Etapa finald —
aclimatizarea plantulelor, prin transfer treptat in substrat sterilizat
(perlit = perlit + sol = sol), cu regim controlat de lumina, umiditate si
aerisire. Astfel, aplicarea etapizata a procedurilor tehnice va permite
initierea calusului, regenerarea lastarilor si radacinilor, stabilindu-se
combinatiile nutritional-hormonale favorabile multiplicarii si mentinerii
stabilitatii morfologice ale plantelor.

Concluzii. Elaborarea unui protocol fiabil de microinmultire necesita
o abordare sistemicd, de la identificarea taxonomicd a plantei,
selectarea explantului meristematic, optimizarea sterilizarii si ajustarea
compozitiei mediului nutritiv si a balantei hormonale. Succesul
culturilor in vitro depinde de controlul strict al conditiilor aseptice si de
trecerea progresiva a plantulelor in conditii ex vitro.

Cuvinte cheie: cultura in vitro, explant, mediu MS, balanta
hormonala, organogeneza, aclimatizare

Acest studiu a fost sustinut financiar de Proiectul: Dezvoltarea de noi
produse farmaceutice din materie primd locald (Nr. 080301), USMF
“Nicolae Testemitanu”.
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Introduction. Plant multiplication through in vitro cultures
represents an advanced biotechnological method of conservation,
propagation, and plant improvement, based on the ability of plant cells
to regenerate whole plants under controlled conditions. Developing an
efficient protocol requires adherence to rigorous steps adapted to the
species and the physiological potential of the plant material.

Aim of the study. To identify the stages and their sequence for
initiation, proliferation, and regeneration of plants in in vitro culture,
through correct explant selection, formulation of the nutrient medium,
and control of growth factors.

Material and methods. Approximately 80 scientific papers were
analyzed, published in major databases such as PubMed, Google Scholar,
ScienceDirect, SpringerLink, Scopus, Web of Science, and ResearchGate,
based on criteria including: species taxonomy, type of explant, basic
nutrient media (MS, B5, WPM), chemical supplementation (macro- and
microelements, vitamins, carbon sources), hormonal balances
(auxins/cytokinins), and the role of elicitor factors in stimulating
organogenesis.

Results. The first step consists of taxonomic identification of the mother
plant in collaboration with a systematics specialist. Explant choice is
essential; structures with active meristematic tissue (buds, root tips, stem
segments, nodal fragments) are preferred due to their high regenerative
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capacity. Differential sterilization is required depending on explant type,
using 50-70% ethanol, hypochlorite solutions (2-3%), and complementary
antimicrobial agents (antibiotics, mercuric salt solutions), followed by
repeated sterile rinses. Additional chemical compounds and doses are
identified to fortify the MS basal medium (1962), with adjustments made
through trial-and-error to concentrations of macro- and microelements,
vitamins, carbon source (sucrose 10-60 g/L), and gelling agents (agar 0.6—
0.9%). For regulation of morphogenetic processes, hormonal balance is
established by combining doses of auxins (IAA, IBA, NAA) and cytokinins
(BAP, kinetin), testing multiple experimental variants. In vitro culture
monitoring includes developmental phenology, proliferation of callus
mass, and initiation of organogenesis. Shoot micropropagation is
stimulated, followed by induction of rhizogenesis through adjustment of
the auxin/cytokinin ratio. The final stage is acclimatization of plantlets,
through gradual transfer into sterilized substrate (perlite = perlite + soil -
soil), under controlled regimes of light, humidity, and aeration. Stepwise
application of technical procedures allows callus initiation, shoot and root
regeneration, and establishment of favorable nutritional-hormonal
combinations for multiplication and maintenance of morphological
stability in plants.

Conclusions. Developing a reliable micropropagation protocol requires
a systemic approach, starting from taxonomic identification of the plant,
selection of meristematic explants, optimization of sterilization, and
adjustment of nutrient medium composition and hormonal balance. The
success of in vitro cultures depends on strict aseptic control and the
progressive transfer of plantlets to ex vitro conditions.

Key words: in vitro culture, explant, MS medium, hormonal balance,
organogenesis, acclimatization

This study was financial support by Project “Development of new
pharmaceutical products from local raw material” (No. 080301),
Nicolae Testemitanu State University of Medicine and Pharmacy.
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Introducere. A. melanocarpa este o specie cu un continut ridicat de
polifenoli, antociani si acizi fenolici, cunoscuti pentru activitati
antioxidante, antiinflamatoare, cardioprotectoare si fotoprotectoare.
n procesarea fructelor, tescovina, reprezintd un subprodus vegetal cu
un potential considerabil de compusi chimici, insa insuficient valorificat.

Scopul lucrarii. Analiza datelor stiintifice existente privind compozitia
fitochimica a tescovinei de A. melanocarpa si evaluarea verosimilelor
aplicatii ale acesteia in dezvoltarea ingredientelor farmaceutice, cosmetice
si nutraceutice.

Materiale si metode. Studiul a fost realizat pe review-ul literaturii
internationale accesata prin Scopus, PubMed, SpringerLink si Google
Scholar. Au fost analizate studii privind compozitia polifenolica a
tescovinei, principalele metode de extractie si tehnicile de analiza
fitochimica. Evaluarea a urmarit identificarea compusilor bioactivi si a
directiilor verosimile de valorificare Tn domeniul farmaceutic, cosmetic
si nutraceutic.

Rezultate. Literatura de specialitate evidentiaza ca tescovina de A.
melanocarpa pastreaza niveluri ridicate de antociani (in special cianidin-
3-glicozid), flavonoli precum quercetina si rutina, dar si acizi fenolici ca
acidul clorogenic si acidul protocatechic, compusi cu roluri biologice
bine documentate. in domeniul farmaceutic, acesti compusi prezinta
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potential cardioprotector si antiinflamator: cianidin-3-glicozidul
actioneaza ca antioxidant si vasoprotector, quercetina inhiba caile
inflamatorii, iar acidul clorogenic contribuie la reducerea stresului
oxidativ si la reglarea metabolismului glucidic. Tn aplicatiile cosmetice,
antocianii din tescovina ofera fotoprotectie prin absorbtia radiatiilor UV
si reducerea peroxidarii lipidice, in timp ce quercetina exercita efect
iluminator prin inhibarea tirozinazei si protectie antioxidanta asupra
pielii. Acidul protocatechic contribuie la efecte anti-imbatranire,
calmante si reparatoare, sustinand formularea cremelor antioxidante si
a produselor dermocosmetice anti-imbéatrinire. Tnh  domeniul
nutraceutic, tescovina poate fi valorificatd sub forma de pulbere,
capsule, extracte concentrate sau bauturi functionale, datorita
polifenolilor cu efect antioxidant asupra stresului oxidativ, fibrelor
insolubile cu rol prebiotic Tn mentinerea microbiomului si
proantocianidinelor implicate in protectia metabolica. Prin aceasta
diversitate biochimica, tescovina se contureaza ca un ingredient natural
multifunctional, cu potential ridicat de utilizare 1in aplicatii
farmaceutice, cosmetice si nutraceutice.

Concluzii. Astfel, tescovina de A. melanocarpa reprezinta o resursa
vegetala promitatoare, bogata in compusi bioactivi valorosi. Profilul
polifenolic sustine verosimila utilizare 1n produse farmaceutice,
cosmetice si nutraceutice, oferind o directie durabila de valorificare a
unui subprodus agroalimentar.

Cuvinte cheie: Aronia melanocarpa, tescovind, polifenoli,
ingrediente cosmetice, nutraceutice, aplicatii farmaceutice

Acest studiu a fost financiar din Proiectul: ,,De la extractie la
bioactivitate: optimizarea recuperdrii asistate cu ultrasunete a
polifenalilor din tescovina de Aronia melanocarpa (Michx.) Elliott cu
tratament pre-enzimatic si fermentatie lab”, cu cifrul
25.80013.5107.32ROMD.
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Introduction. Aronia melanocarpa is a species with a high content of
polyphenols, anthocyanins, and phenolic acids, known for antioxidant,
anti-inflammatory, cardioprotective, and photoprotective activities.
During fruit processing, pomace represents a plant by-product with
considerable potential in terms of chemical compounds, yet
insufficiently exploited.

Aim of the study. To analyze existing scientific data regarding the
phytochemical composition of A. melanocarpa pomace and to evaluate
its plausible applications in the development of pharmaceutical,
cosmetic, and nutraceutical ingredients.

Material and methods. The study was based on a review of
international literature accessed through Scopus, PubMed, SpringerLink,
and Google Scholar. Studies on the polyphenolic composition of pomace,
main extraction methods, and phytochemical analysis techniques were
examined. The evaluation focused on identifying bioactive compounds and
plausible directions for valorization in pharmaceutical, cosmetic, and
nutraceutical fields.

Results. Specialized literature highlights that A. melanocarpa
pomace preserves high levels of anthocyanins (especially cyanidin-3-
glucoside), flavonols such as quercetin and rutin, as well as phenolic
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acids like chlorogenic acid and protocatechuic acid, compounds with
well-documented biological roles. In the pharmaceutical field, these
compounds present cardioprotective and anti-inflammatory potential:
cyanidin-3-glucoside acts as antioxidant and vasoprotective, quercetin
inhibits inflammatory pathways, while chlorogenic acid contributes to
reducing oxidative stress and regulating carbohydrate metabolism. In
cosmetic applications, anthocyanins from pomace provide
photoprotection through absorption of UV radiation and reduction of
lipid peroxidation, while quercetin exerts a brightening effect by
inhibiting tyrosinase and antioxidant protection on the skin.
Protocatechuic acid contributes to anti-aging, soothing, and reparative
effects, supporting the formulation of antioxidant creams and
dermocosmetic anti-aging products. In the nutraceutical field, pomace
can be valorized in the form of powder, capsules, concentrated extracts,
or functional beverages, due to polyphenols with antioxidant effect
against oxidative stress, insoluble fibers with prebiotic role in
maintaining the microbiome, and proanthocyanidins involved in
metabolic protection. Through this biochemical diversity, pomace
emerges as a multifunctional natural ingredient, with high potential for
use in pharmaceutical, cosmetic, and nutraceutical applications.

Conclusions. Thus, A. melanocarpa pomace represents a promising
plant resource, rich in valuable bioactive compounds. Its polyphenolic
profile supports plausible utilization in pharmaceutical, cosmetic, and
nutraceutical products, offering a sustainable direction for valorization
of an agro-food by-product.

Key words: Aronia melanocarpa, pomace, polyphenols, cosmetic
ingredients, nutraceuticals, pharmaceutical applications

This study was financially supported by the Project: From extraction to
bioactivity: optimization of ultrasound-assisted recovery of polyphenols
from Aronia melanocarpa (Michx.) Elliott pomace with pre-enzymatic
treatment and lab fermentation, code 25.80013.5107.32ROMD.
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Introducere. Analiza chimica cantitativa reprezinta o etapa esentiala
in controlul calitatii substantelor farmaceutice. Sulfatul de magneziu
(MgSQ,4) este o substanta utilizata pe scara larga in medicina datorita
rolului sau important in mentinerea echilibrului electrolitic, in
functionarea sistemului muscular si nervos, precum si in reglarea
tensiunii arteriale. Analiza cantitativa a MgS0O, poate fi realizata prin
mai multe metode clasice, dintre care se disting metoda gravimetrica si
metoda titrimetrica.

Scopul studiului. Compararea principiilor, preciziei, aplicabilitatii si
limitarilor celor doua metode in determinarea continutului de sulfat de
magneziu dintr-un preparat medicinal.

Materiale si metode. Solutia de sulfat de magneziu (250 mg/mL, 5
mL) a fost achizitionata din surse comerciale. Pentru studiu au fost
utilizate doua metode clasice de analiza cantitativa: gravimetria si
titrimetria. Metoda gravimetrica se bazeaza pe transformarea ionului
de magneziu intr-un compus putin solubil, care poate fi separat, uscat
si cantarit. Masa precipitatului obtinut se coreleaza stoichiometric cu
continutul de MgS0, din proba. Tn cazul metodei titrimetrice, s-a aplicat
dozarea complexonometrica cu solutie de EDTA, in prezenta
indicatorului metalocromic eriochrom negru T. Punctul final al titrarii a
fost determinat prin schimbarea culorii indicatorului.
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Rezultate. in analiza gravimetricd, proba de MgSO, a fost diluats cu
apa distilata, iar ionul de magneziu a fost precipitat sub forma de \
oxichinolinat de magneziu prin adaugarea unei solutii de 8- \
hidroxichinolina si incalzire la 80 OC. Precipitatul a fost filtrat, spalat, \
uscat si calcinat pentru obtinerea compusului Mg(CyHgNO),, care a fost
cantarit cu precizie analitica. Masa sulfatului de magneziu determinata
prin aceastd metoda a fost de 1,2467 g. In analiza titrimetricd, solutia
analizata a fost titrata cu solutie standard de EDTA 0,05 mol/L, la pH
=10, pana la schimbarea culorii din rosu-visiniu in albastru. Din volumul
de titrant consumat s-a calculat continutul de MgSQO,, conform relatiei
stoichiometrice 1:1 intre Mg?* si EDTA. Masa obtinuta a fost de 1,2400
g. Comparativ, metoda gravimetrica se caracterizeaza printr-o precizie
ridicata (eroare relativa de 0,26%), insa necesita un timp maiindelungat
si 0 manipulare atenta a precipitatului. Metoda titrimetrica, desi mai
rapida si mai convenabild pentru analizele de ruting, prezinta limitari
legate de sensibilitatea la pH-ul mediului si de posibile interferente
ionice. Totusi, prin utilizarea solutiei tampon amoniacale, se obtin
rezultate reproductibile, cu o eroare relativa de 0,80%.

Concluzii. Ambele metode ofera rezultate fiabile in determinarea
sulfatului de magneziu, insa alegerea acestora depinde de scopul
analizei. Gravimetria rdmane metoda de referinta datoritd acuratetei
ridicate si caracterului sau fundamental, in timp ce titrimetria se impune
in laboratoarele de control curent prin rapiditate si simplitate. n
practica modernd, combinarea celor doua metode — utilizarea
gravimetriei pentru calibrare si a titrimetriei pentru determinari
operative — asigura un echilibru optim intre precizie si eficienta
analitica.

Cuvinte-cheie: sulfat de magneziu, gravimetrie, titrimetrie, analiza
cantitativa
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Introduction. Quantitative chemical analysis represents an essential
stage in the quality control of pharmaceutical substances. Magnesium
sulfate (MgSQ,) is a substance widely used in medicine due to its
important role in maintaining electrolyte balance, supporting muscle
and nerve function, and regulating blood pressure. The quantitative
analysis of MgS0O, can be performed by several classical methods,
among which the gravimetric and titrimetric methods are the most
notable.

Scope of the study. To compare the principles, accuracy,
applicability, and limitations of the two methods used to determine the
magnesium sulfate content in a medicinal preparation.

Materials and methods. A magnesium sulfate solution (250 mg/mlL,
5 mL) was purchased from commercial sources. Two classical
quantitative analysis methods were used for this study: gravimetry and
titrimetry. The gravimetric method is based on converting the
magnesium ion into a sparingly soluble compound that can be
separated, dried, and weighed. The mass of the obtained precipitate is
stoichiometrically correlated with the MgSO4 content in the sample. In
the titrimetric method, complexometric titration with EDTA solution
was applied in the presence of the metallochromic indicator
Eriochrome Black T. The endpoint of the titration was determined by
the color change of the indicator.
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Results. In the gravimetric analysis, the MgS0O,4 sample was diluted
with distilled water, and the magnesium ion was precipitated as
magnesium oxinate by adding an 8-hydroxyquinoline solution and
heating to 80 °C. The precipitate was filtered, washed, dried, and ignited
to obtain Mg(CsHeNO),, which was weighed with analytical precision.
The mass of magnesium sulfate determined by this method was 1.2467
g. In the titrimetric analysis, the sample solution was titrated with a
standard 0.05 mol/L EDTA solution at pH = 10 until the color changed
from reddish-violet to blue. Based on the volume of titrant consumed,
the MgS0, content was calculated according to the 1:1 stoichiometric
ratio between Mg?* and EDTA. The mass obtained was 1.2400 g.
Comparatively, the gravimetric method is characterized by high
precision (relative error of 0.26%) but requires more time and careful
handling of the precipitate. The titrimetric method, although faster and
more convenient for routine analyses, has limitations related to pH
sensitivity and possible ionic interferences. However, by using an
ammonia buffer solution, reproducible results can be achieved, with a
relative error of 0.80%.

AN SIS

Conclusions. Both methods provide reliable results in the
determination of magnesium sulfate; however, the choice depends on
the purpose of the analysis. Gravimetry remains the reference method
due to its high accuracy and fundamental character, while titrimetry is
preferred in routine control laboratories for its speed and simplicity. In
modern practice, combining the two methods—using gravimetry for
calibration and titrimetry for operational determinations—ensures an
optimal balance between analytical precision and efficiency.

Key words: magnesium sulfate, gravimetry, titrimetry, quantitative
analysis
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Introducere. Aspirina (acidul acetilsalicilic) este unul dintre cele mai
utilizate medicamente cu actiune analgezica, antipiretica si
antiinflamatoare. Calitatea sa depinde in mod esential de puritatea
substantei active. In procesul de sintez§, o cantitate micd de acid salicilic
liber poate ramane ca impuritate, influentand stabilitatea, eficienta si
toleranta produsului final. Prin urmare, determinarea continutului
rezidual de acid salicilic reprezinta un pas important in controlul calitatii
acidului acetilsalicilic.

Scopul lucrarii. Determinarea continutului de acid salicilic dintr-o
proba de aspirina sintetizata in laborator, prin metoda graficului de
etalonare, utilizdnd spectroscopia UV-Vis.

Material si metode. Acidul acetilsalicilic a fost sintetizat din reactivi
achizitionati din surse comerciale. Analizele s-au efectuat utilizand
spectrometrul Shimadzu UV-1800.

Rezultate. Aspirina a fost obtinuta prin reactia de esterificare a acidului
salicilic cu anhidrida acetica, urmata de recristalizarea si uscarea
produsului final. Pentru determinarea impuritatii de acid salicilic din
aspirina a fost utilizata spectroscopia UV-Vis, metoda adecvata deoarece
aspirina si acidul salicilic prezinta maxime de absorbtie la lungimi de unda
diferite (aspirina—1la 276 nm, acidul salicilic— la 304 nm). Aceasta diferenta
spectrala permite identificarea si cuantificarea simultana a celor doua
substante. Pentru construirea graficului de etalonare au fost preparate
sapte solutii standard de acid salicilic in etanol 96%, cu concentratii
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cuprinse intre 0,001 si 0,007%. Absorbantele acestor solutii au fost
masurate la 304 nm, utilizand etanolul drept solutie de referinta. Valorile
obtinute pentru trei probe identice, preparate din solutia de aspirind
sintetizatd, au permis determinarea concentratiei acidului salicilic Tn
probele analizate. Rezultatele au aratat ca acidul acetilsalicilic sintetizat
contine 0,54% impuritate de acid salicilic.

Concluzii. Rezultatele obtinute confirma faptul ca produsul sintetizat
are o puritate corespunzatoare si demonstreaza aplicabilitatea metodei
spectroscopice UV-Vis pentru determinarea impuritatilor minoritare.
Aceastda metoda se caracterizeaza prin simplitate, reproductibilitate si
sensibilitate suficienta pentru analiza de laborator, putand fi utilizata in
controlul calitatii produselor farmaceutice.

Cuvinte-cheie: acid acetilsalicilic, acid salicilic, spectroscopie UV-Vis
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Introduction. Aspirin (acetylsalicylic acid) is one of the most widely
used drugs with analgesic, antipyretic, and anti-inflammatory action. Its
quality essentially depends on the purity of the active substance. During
synthesis, a small amount of free salicylic acid may remain as an
impurity, affecting the stability, efficacy, and tolerability of the final
product. Therefore, determining the residual salicylic acid content is an
important step in the quality control of acetylsalicylic acid.

Aim of the study. To determine the salicylic acid content in a

AN SIS
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laboratory-synthesized aspirin sample using the calibration curve
method and UV-Vis spectroscopy.

Material and methods. Acetylsalicylic acid was synthesized from
commercially obtained reagents. The analyses were performed using a
Shimadzu UV-1800 spectrophotometer.

Results. Aspirin was obtained by esterification of salicylic acid with
acetic anhydride, followed by recrystallization and drying of the final
product. To determine the salicylic acid impurity in aspirin, UV-Vis
spectroscopy was used as an appropriate method since aspirin and
salicylic acid exhibit absorption maxima at different wavelengths
(aspirin —at 276 nm, salicylic acid — at 304 nm). This spectral difference
allows simultaneous identification and quantification of both
substances. For constructing the calibration curve, seven standard
solutions of salicylic acid in 96% ethanol were prepared, with
concentrations ranging from 0.001% to 0.007%. Their absorbances
were measured at 304 nm, using ethanol as the reference solution. The
absorbance values obtained for three identical samples prepared from
the synthesized aspirin solution enabled determination of the salicylic
acid concentration in the analyzed samples. The results showed that the
sample contained 0.54% salicylic acid impurity.

Conclusions. The obtained results confirm that the synthesized
product possesses satisfactory purity and demonstrate the applicability
of UV-Vis spectroscopic methods for determining minor impurities. This
method is characterized by simplicity, reproducibility, and sufficient
sensitivity for laboratory analysis, making it suitable for use in
pharmaceutical quality control.

Key words: acetylsalicylic acid, salicylic acid, UV-Vis spectroscopy
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Introducere. Dintre medicamentele cu actiune spasmolitica, un
exemplu reprezentativ il constituie drotaverina clorhidrat — (1-(3,4-
dietoxibenziliden)-6,7-dietoxi-1,2,3,4-tetrahidroizochinolina), un derivat al
izochinolinei cu efect miotrop pronuntat asupra musculaturii netede.
Determinarea cantitativa a acestei substante se efectueaza prin titrare cu
solutie de acid percloric in acid acetic glacial, in prezenta acetatului de
mercur (l1) si a indicatorului cristal violet. Totusi, utilizarea acestor reactivi
implica dificultati practice si risc toxicologic, ceea ce limiteaza
aplicabilitatea metodei in laboratoarele didactice.

AN SIS

Scopul studiului. Determinarea cantitativa a drotaverinei clorhidrat
prin titrare potentiometrica, ca alternativa la metoda clasica de titrare.

Materiale si metode. Determinarea a fost realizata utilizand
comprimate cu masa 40 mg de substanta activa. Probele au fost fin
maruntite in mojar si dizolvate intr-un amestec etanol-apa (1:1). Titrarea
potentiometrica a fost efectuata cu ionometrul ,-160M”, monitorizand
variatia pH-ului cu ajutorul unui electrod indicator de sticla si al unui
electrod de referintd Ag/AgCl. Ca titrant s-a utilizat solutia de hidroxid de
sodiu 0,1 mol/l. Procesul de titrare s-a desfasurat la temperatura camerei
(25 °C) si la agitare constanta. Punctul de echivalenta a fost stabilit prin
analiza curbei diferentiale, obtinuta din prelucrarea grafica a datelor
experimentale.

Rezultate. Reactia de neutralizare acido-bazica dintre forma protonata
a drotaverinei si hidroxidul de sodiu constituie baza titrarii potentiometrice
propuse. Utilizarea solventului mixt etanol-apa a asigurat nu doar
solubilitatea completd a substantei analizate, ci si o ionizare adecvata
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pentru desfisurarea reactiei. Tnregistrarea valorilor pH a eliminat
necesitatea utilizarii indicatorilor vizuali, oferind o determinare obiectiva si
reproductibild. Analiza curbei de titrare si a derivatei sale de ordinul intai a
permis stabilirea cu precizie a punctului de echivalenta. Determinarile au
fost realizate in patru titrari paralele, iar masa medie calculata a substantei
active per comprimat a fost de 40,00 + 0,08 mg, valoare care confirma
exactitatea si precizia metodei utilizate.

Concluzii. Rezultatele obtinute prin titrarea potentiometrica
demonstreaza ca metoda utilizata constituie o alternativa experimentala
viabild la titrarea clasica. Aceasta metoda ofera avantaje din punct de
vedere al sigurantei si accesibilitatii. Prin simplitate, absenta substantelor
toxice si caracterul reproductibil al rezultatelor, metoda poate fi aplicata
atat in cercetarea analitica, cat si in instruirea studentilor din domeniul
analizei farmaceutice.

Cuvinte-cheie: drotaverina clorhidrat, determinare cantitativa, titrare
potentiometrica
CZU: 615.217.5:543.554.4
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Introduction. Among spasmolytic drugs, a representative example is
drotaverine hydrochloride — (1-(3,4-diethoxybenzylidene)-6,7-diethoxy-
1,2,3,4-tetrahydroisoquinoline), an isoquinoline derivative with a
pronounced myotropic effect on smooth muscle tissue. The quantitative
determination of this compound is traditionally performed by titration
with perchloric acid solution in glacial acetic acid, in the presence of
mercury(ll) acetate and crystal violet as indicator. However, the use of
these reagents involves practical difficulties and toxicological risks, which
limit the applicability of the method in educational laboratories.
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Scope of the study. Quantitative determination of drotaverine
hydrochloride by potentiometric titration, as an alternative to the classical
titration method.

Materials and methods. The determination was performed using \
tablets containing 40 mg of active substance. The samples were finely
ground in a mortar and dissolved in an ethanol-water (1:1, v/v) mixture.
Potentiometric titration was carried out using the ionometer “N-160M”,
monitoring pH variations with a glass indicator electrode and an Ag/AgCl
reference electrode. A 0.1 mol/L sodium hydroxide solution was used as
titrant. The titration process was conducted at room temperature (25 °C)
with continuous stirring. The equivalence point was established by
analysing the differential curve, obtained through graphical processing of
experimental data.

Results. The proposed potentiometric titration is based on the acid—
base neutralization reaction between the protonated form of drotaverine
and sodium hydroxide. The use of the mixed ethanol-water solvent
ensured complete solubility of the analysed substance as well as adequate
ionization for the reaction to occur. Recording pH values eliminated the
need for visual indicators, providing an objective and reproducible
determination. Analysis of the titration curve and its first derivative
allowed accurate identification of the equivalence point. Four parallel
titrations were performed, and the mean calculated mass of active
substance per tablet was 40.00 £ 0.08 mg, confirming the accuracy and
precision of the applied method.

Conclusions. The results obtained by potentiometric titration
demonstrate that the proposed method represents a viable experimental
alternative to the classical titration technique. This approach offers
significant advantages in terms of safety and accessibility. Due to its
simplicity, absence of toxic reagents, and reproducible results, the method
can be successfully applied both in analytical research and in the training
of students in pharmaceutical analysis.

Key words: drotaverine hydrochloride, quantitative determination,
potentiometric titration
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